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PREFACE. 



The same objects which the author of this little work 
endeavoured to promote in " The Rural Spelling 
Book'^* he has steadily aimed to pursue in the following 
pages j viz., to inculcate useful, every-day principles and 
facts, when teaching even very small words and sen- 
tences, keeping constantly in view the works of God in 
the phenomena of daily life, and of the animal and vege- 
table creation. The various notes dispersed through 
the following pages are chiefly intended for the use of 
the teachers of youth. The kindness with which they 
have received his former little eflforts assures the author 
that they will readily aid him in so good a cause with 
Valuable su^estions for its improvement, 
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THE READER. 



THE DUTIES OF LIFE. 
OBEDIENCE TO GOD's LAWS. 

We cannot fulfil the duties of life without a con- 
stant reference to the will of God as revealed to us 
in the Bible. We are there taught that the duties 
of life are to obey His commands, to fear to do any 
wicked thing in His sight (and God sees us always, 
as well in the darkness as in the light) ; and to do 
to our neighbour as we would he should do to us. 
Good children, therefore, will not do any wicked 
thing, for they know God's eye is upon them ; and 
they will not do any unkind or cruel act to any liv- 
ing creature, either man or beast, because they know 
they would not like any unkind act done to them- 
selves. 

The danger and ingratitude of disobeying the 
commands of our Heavenly Father is known to 
every virtuous and well-taught child, who will re- 
member that by such conduct he is certain to bring 
down God's displeasure upon him, and that he will 
not only lose the happiness which always attends, 
even in this life, an exact obedience to the will of 
God ; but that he is certain to reap hereafter the 
fruits of bis disobedient conduct in thal^^^^^^- 
vided by God for all wicked aipmt^ «xY^\i^$^ ^^^3^^- 



6 The Duties of Life, 

Our ingratitude, by disobeying His commands, 
every child must feel, who thinks upon the blessings, 
both on earth and in heaven, which are promised to 
those who obey God's will. The joys of heaven, we 
are told, no eye hath seen and no tongue can tell. 
But the blessings given us here on earth we all can 
feel and all can understand. We cannot sit by our 
warm fireside, or walk abroad in the fields and mea- 
dows, without feeling the kindness and benevolence 
of our Father in heaven, who has created so many 
comforts for us. God, when he made the dreary 
season of winter, gave us fire and fuel to ward off 
its rigours ; and when He made the beautiful sum- 
mer season. He gave us seeds and plants to put into 
the earth, and He waters them from the clouds, and 
causes them to grow and to ripen for our food. Yet 
how few of us think of these things ! how seldom 
do we reflect upon the condition we should be in 
without the blessings of fire and food ! But God 
has not seen fit to impart these blessings to all 
alike : to some of us He has given far more than to 
others. Let those good and grateful children, 
therefore, who sit by their warm fireside, with every 
comfort round them, or when they eat a good and 
plentiful meal, remember that there are very, very 
many good, but poor children, who have not these 
blessings ; let them do as they would be done by, 
and let them give a portion of their store to those 
who stand in need of help. 

Then, again, in our walks in the fields, we should 
reflect that, if God had not regarded our happiness, 
we should not have a sweet balmy air to breathe — 
enjoyed the odour of the violet and the rose — ^the 
music of the birds — ^the delicious sweetness of ripe 
fruits — the brilliant colouring of thousands of flow- 
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era of every hue, to delight our eyes. Let the good 
child think of these things ; and, if he does so, he 
will on all occasions see reason to obey the com- 
mands, and bless and praise his good Father in hea- 
ven, from whom all blessings flow.* 

OBEDIENCE TO PARENTS AND TEACHERS. 

Those children vrho wish to obey the commands 
of God, will ever be ready and anxious to obey the 
commands of their parents and teachers. By so 
doing they not only obey the written word of God, 
as revealed to us in the Holy Bible, but they by 
this means secure to themselves the blessings which 
be has promised to those who obey his commands. 
For it is foolish and vain to hope for any bless- 
ing, without an exact attention to the directions 
and instructions of those who love us, and who know 
by long experience what is for our good — what we 

* The great Paley, on more than one occasion, dwelt with farreftt 
eloauence upon the goodness and benevolence of God. ^' When 
Goa created the human species," he unanswerably remarks, " either 
he wished their happiness, or he wished their misery, or he was in- 
different and unconcerned about either. If he had wished our 
misery, he might have made sure of his purpose, by forming our 
senses to be so many sores and pains to us, as they are now instru- 
ments of gratification and enjoyment ; or by placing us amid objects 
so ill suited to our perceptions, as to have continually offended us, 
instead of ministering to our refreshment and dehght. He might 
have made, for example, every thing we tasted bitter, everything 
we saw loathsome, everything we touched a sting, every smell a 
stench, and every sound a discord. If he had been indifferent 
about our happiness or misery, we must impute to our good for- 
tune (as all design by this supposition is excluded) both the ca- 
pacity of our senses to receive pleasure, and the supply of external 
objects fitted to produce it. But either of these, ana still more 
both of them, being too much to refer to accident, nothing remains 
but the first supposition, that God, when he created the human 
species, wished their happiness, and made for them the provision 
he has made with that view and for that purpose." — Nat. Theology, 
chap. 26. 
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ought to do, and think, and learn. And when they 
engage learned, good, and wise teachers for us, who 
by a long course of study have qualified themselves 
to teach us all that will tend to our temporal and 
eternal welfare, is it not the very greatest folly and 
wickedness to throw away the advantages we are 
thus ofiered ? And does not every little child who 
disregards his teacher's kind instruction, and, by 
being idle and careless, ungratefully throws away 
all the expense of his education, show, not only that 
he is a very foolish, but a very wicked child?* 

OBEDIENCE TO THE LAWS OF THE LAND. 

It will be well for the little reader to recollect that 
he who wishes to employ his time as well and as 
happily as he ought, cannot do so without a firm 
and cheerful obedience to the laws of the land.f 

♦ The duty of children to parents was deemed worthy of a place 
in the Ten Commandments. '' Honour thy father and thy mother, 
^t thy days may be long upon the land which the Lord thy God 
ffiveth thee'' (Exodus zx. 12). And again, St. Paul, m his 
Epistle to the Ephesians, says (chap. vi. ver. 1) : " Children, obey 
your parents in the Lord ; for this is right. Honoiur thy father 
and mother, which is the first commandment with promise. That 
it may be well with thee, and thou mayest live long on the earth." 

t **What," as the Rev. Dr. Trower justly remarks, "would 
be the condition of society if every man did that which is right in 
his own sight ? or rather now impossible would it be for society to 
exist I" In proportion as law is honoured and obeyed, the good 
are protected and the wicked are restrained, and the amount of hu- 
man happiness is increased. The very worst law and the most 
tyrannical government is far better than lawlessness. How excel- 
lent are those words of Hooker, at the end of the first Book of his 
Ecclesiastical Polity : " Of law there can be no less acknowledged 
than that her seat is the bosom of God, her voice the harmony of 
the world. All things in heaven and earth do her homage ; the 
very least as feeling her care, and the greatest as not exempted from 
her power; both angels and men and creatures, of what condition 
soever, though each in different sort and manner, yet all with uni- 
form consent, admiring her as the mother of their peace and joy." 
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He must always regard as the enemy of his comitry 
every one who bretis those laws, or does anything 
that impedes their execution. To this end he will 
avoid the society of those who speak ill of our good 
Queen, or of either of the Houses of Parliament, or 
break the laws which they enact. The child must 
be early taught that there are certain great and no- 
ble principles in the laws of England, which have 
been handed down to us by the great, the wise, and 
the good of former ages, which great laws he must 
ever firmly regard as an inheritance far above all 
price, and which he must be ready at all times, when 
he approaches to years of manhood, to defend. He 
must, in fact, early learn that his country must be 
regarded by him as a land whose laws and liberties 
he ought to be proud to uphold, at any personal 
sacrifice, against all those who would in any way 
injure the one, or abridge the enjojrment of the other. 
The little reader will soon learn, when he is able to 
read larger books than this, how many good and 
wise and brave kings, legislators, and patriots, have 
in former days sacnficed their time, their fortunes, 
and their lives, in the promotion, the improvement, 
and the defence, of these noble laws of the land of 
England ; laws, whose merits generations long 
past have experienced, and to which time each day 
bears witness. The little reader wiU, as he grows 
older, feel all these things ; he will then be ready to 
guard them from injury, and to hand them down 
unimpaired to those who will have the enjoyment of 
them when he is dead and gone. 

OBSERVANCE OP OLD CUSTOMS AND EIGHTS. 

There are certain old customs, «vv^LTV3^s^s.,^^sv^ 
b3 
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when well observed, tend very much to the quiet 
and comfort of our way through life. The good 
and well-taught child, therefore, will recollect these 
with much care, and consider as the real enemies of 
the comfort, and of the duties of life, all those who 
disregard or abuse these good old customs. These 
are many in number, yet very easy to be understood, 
and very readily observed by every one. We can- 
not walk out without noticing some of them. They 
are rules which enable us to distinguish very easily 
the well taught, from the stupid and ignorant. 
Even in a crowded thoroughfare, one well under- 
stood rule is, that in meeting a person on the foot- 
path, you leave him on your left side ; that is, the 
riffht side of the pathway as you move along is ymr 
side, A contrary rule prevails in the roadway, for 
there the le/i side is your place, either in driving or 
in riding : and if, through any neglect of this rule, 
you are the cause of damage to any other passenger, 
the law will compel you to repair the injury your 
neglect has caused. But if, by forgetting this rule 
on the pathway, you do not cause any damage to 
the passenger, you still act a wrong part ; you cause 
confusion and the loss of the time of others (and 
time, remember, is what life is made of), and you 
diminish the pleasure and benefit which other per- 
sons take in their walk ; you thus deprive them of 
what is not yours ; you do not intend to rob any 
one in particular, but remember you steal jfrom the 
community at large. And again, the law of Eng- 
land, for certain good and wise reasons allows 
the well conducted wayfaring traveller to pass un- 
molested through certain thoroughfares, and even in 
public footpaths over the fields of others. This 
privilege is a most valuable one, both to the poor 
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and to the rich. It enables the poor foot passenger 
to reach his work by a nearer and a pleasanter path 
than by the road ; and it affords to the richer classes 
the most pleasant walks, health, and freedom from 
dust : to all persons, in fact, it gives the enjoyment 
of hedge-rows fall of wild flowers, the songs of 
birds, the closer inspection of the rural operations, 
and fragrant crops of the fanner and the gardener. 
This is a privilege which should never be used in 
such a way as to render it injurious to the owners of 
the land through which these public paths extend. 
Every child who leaves the path, and walks on the 
adjoining crops, injures the farmer by every step he 
thus takes. It is no excuse that by so doing "he 
hardly injures a blade of grass." Such a child 
should be early taught that a robbery is not excused 
by its being very small ; that he has no more right 
to destroy a blade of grass belonging to another 
than he has to destroy the grass on all the fidd ; 
the same remark applies to taking a turnip, or cut- 
ting a stick out of the hedge. The robbery is the 
same ; there is no difference in the principle. If 
there is " no harm in taking a turnip/' then the 
whole crop may be carried away, if any great num- 
ber of persons pass through a field, and each takes 
only a single turnip. Such a defence may be used 
by the very ignorant, because ill-taught, and we can 
only pity him as a silly and wicked child ; but we 
all know that the judge, before whom such a child 
is tried, will not hsten for one moment to such a 
defence as that " it was only a turnip, or only a 
stick that was taken from beside the footpath." Let 
the good child then carefully remember, in walking 
across the land of others, that this is a ^Tvrisi^ 
which he must on all occasioii^ so exsjt^iae. ^^ ^^ 
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to injure the property of the owner of the land in 
the slightest degree ; for if he does, he not only 
commits a vile robbery upon the farmer, but he 
injures the community at large by rendering the 
owners of the land inclined to adopt every means in 
their power to abridge the freedom of such paths, 
and, by one means or other, to exclude the public 
from their use. It is in the same good spirit that 
many other good customs should be regarded; 
many other inroads upon the true enjoyment of life 
avoided^ that we need not include in this lesson. 

THE TRUE HAPPINESS OF LIFE. 

THE ENJOYMENTS OP A GOOD CONSCIENCE. — THE 
AVOIDANCE OF SIN. 

Youth is the period in which the great founda- 
tion of the true enjoyment of life is laid ; then is the 
time to acquire those good principles and habits on 
which that good foundation is formed. This must 
rest on the religion of Jesus Christ, who came into 
the world to teach peace and good-will to all man- 
kind. It may be spread out into various and many 
branches — ^in morality, on the love of God ; but all 
centres in one point-7K)bedience to his reveaJed will. 
So long as this is strictly regarded by the young 
child, so long will he enjoy the happiness of a good 
conscience. 

The happiness of all young creatures shows the 
goodness of God.* As, then, the great Creator of 

* Of this a celebrated author has remarked, " The young of all 
animals appear to me to receive pleasure simply from the exercise 
of their limbs and bodily faculties, without reference to any end to 
be attained or any use to be answered by the exertion. A child, 
mlhout knowing anything of the use of language, is in a high de* 
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the universe thus provides for our happiness, until 
our own follies and wickedness destroy those happy 
feelings which the infant enjoys, let my young 
readers resolve to keep arid extend that happiness by 
pursuing all those calm enjoyments which a well- 
spent life of industry and obedience to God's laws 
are certain sooner or later to bring. To this end let 
the young carefully avoid, on the one hand, idleness, 
as the sure road to wickedness and misery ; and on 
the other, let them as carefully remember, in even 
their most industrious moments of mental and bodily 
exertion, that, without God's blessing, the utmost 
efforts of childhood and of manhood are in vain. 
And, as it is well remarked in the story of the Two 
Shoemakers (^a remark which may be with advan- 
tage treasured up by children of all ages), one good 
end of our bringmg religious thoughts into our 
business is, to put us in mind not to undertake 
more business than we can carry on consistently 
with our religion. I shall never commend that 
man's diligence, though perhaps it is often com- 
mended by the world, who is not diligent about the 
salvation of his soul. We are as much forbidden to 
be overcharged with the cares oi life as with its 
pleasures. I only wish you to be convinced that a 
discreet Christian may be wise for both worlds ; that 

ft ree delij^bted with being able to speak. Its incessant repetition of 
* few articulate sounds^ or perhaps of the single word which it has 
learned to pronounce, proves this point clearly. Nor is it less 
pleased with its first successful endeavours to walk, or rather to 
run (which precedes walking), although entirely ignorant of the 
importance of the atta Vnment to its future life, and even without 
applving it to any -^e^ent purpose. A child is delighted with 
spealdng without having anything to say, and with walking without 
knowing where to go. And prior to both these, I am disposed 
to believe that the waking hours of infancy are a^^-aJaV^ \5ii«w«ft. nss^ 
with the exercise of vision, or perYiapa, mox^ ^xo^^^^ «^^ieATi%^ 
widi leaimng to see.? 
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he may employ his hands without entangling his 
soul, and labour for the meat which i3erisheth 
without neglecting that which endureth unto eternal 
life ; that he may be prudent for time, while he is 
wise for eternity. 

THE OUTWARD PURITY OF OUR PERSONS. 

The care of our persons is not only a duty, but a 
pleasure : it is one equally enforced by the dictates 
of prudence, the laws of decency, and the com-- 
mands of God. These are, however, especially in 
the case of the poorer classes of the community, too 
often disregarded. The results of this neglect soon 
show themselves, not onlyl n a disregard of moral 
and religious duties (since there is a certain and in- 
timate connexion between the inward purity of the 
mind and the outward purity of the person), but in 
the utter neglect of all comfort, and the certain 
origin of disease. 

The insensible perspiration, which is constantly 
escaping from the skin of all healthy persons, is 
essential to their health. When this is checked, 
many diseases arise. The cleanliness of the skin, 
therefore, is of the highest importance to health ; but 
this wholesome state of the skin is deranged as soon 
as its pores are closed up by dirt. This secretion, it 
is observed by an eminent physician,* by being al- 
lowed to remain on the skin itself, or on the clothes 
which cover it, becomes not only oflPensive, but 
highly irritating, and productive of a great variety 
of loathsome and distressing eruptions. I do not 
hesitate to declare, from repeated and careful obser- 

♦ Dr. T. Hodgkin on Health, p. 26. 
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vation, that the habits of too many of the poor, pro- 
mote and foster various errors of negUgence and 
omission, which not only render poverty more dis^ 
tressing and degrading, but which also tend to per- 
petuate it, and at the same time render it more ex- 
posed to the attacks and ravages of disease. The 
remedy for these evils consists in the more regular 
application of cold — or, still better, warm — water to 
the surface of the body. This cheap and universal 
fluid is within the reach of all persons ; and there is 
no doubt that, by its regular and constant applica- 
tion, the best results to the true pleasures of life are 
certain to arise. The body is rendered more healthy, 
the spirits more elastic, the whole frame of our 
minds improved. And if, when we are thus apply- 
ing water to the sm*face of our bodies, the applica- 
tion is further periodically extended to the floors and 
walls of our rooms, still greater advantages always 
arise in still more rapidly promoting these plea- 
sures, especially if, in the periodical application of 
the water to the walls and ceilings of our rooms, we 
took the pains to add to it a portion of lime or 
whitening ; for by this means the general cleanhness 
of our persons and clothes is materially promoted, 
diseases still more effectually banished, and, from 
the whiteness thus imparted to our rooms, more 
light is given to our dweUings. The advantages of 
Ught I shall, in the course of this little work, endea- 
vour to show, add to the health of the body, and, 
consequently, to the true enjoyment of life. 

HOUSEHOLD CLEANLINESS. 

It is idle to expect that those w1\o xvr^^^ *<^ 
cleanliness of their houses eaw\i^ ^\^^^^'^^^^^''^ 
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body or in mind. Dirt is ever the forerunner of 
disease ; and the dirty, the drunkard, and the dis- 
solute are sworn friends. Those whose minds are 
depraved always hate cleanUness. The keepers of 
the English prisons, who have to cleanse the per- 
sons of all the rogues and vagabonds who are com- 
mitted to their care, all agree in testifying that the 
washing which these have to undergo, is regarded 
by such persons as the greatest punishment of all 
that they experience during their confinement. They 
are willing to part with their Uberty and anything 
else rather than the dirt in which they are en- 
crusted. Such people are commonly found living in 
dark and filthy places ; and darkness not only tends 
to increase the difficulty of removing dirt, but the 
want of light causes persons who live without it to 
be unhealthy. " The more dark corners you have in 
dwelling-houses,'' observed, on a recent occasion, an 
eminent surgeon, " the greater is the amount of dirt 
and filth. I consider the influence of light the 
most important during childhood, because it directly 
influences the physical development. The amount 
of disease," he added, " in Ught rooms, as compared 
with that in dark rooms, is always much less."* 

* The evidence on the bad effect of dark {)lace8 on health is very 
strong. *' During a practice of thirty years in a densely-populated 
neighbourhood," said Mr. N. B. Ward (1 Sanatory Report^ vol. i., 
p. 41), "my attention has been repeatedly drawn to the influence 
of light, not only as a most efficient means of preventing disease, 
but Ukewise as tending materially to render disease milder where it 
occurs, and more amenable to medical and other treatment. Du- 
puytren (I think) relates the case of a ladj whose maladies had 
baffled the skill of the most eminent practitioners. The lady re- 
sided in a dark room (into which the sun never shone), in one of 
the narrow streets of Paris. After a careful examination, Du- 
puytren was led to refer her complaints to the absence of light, and 
recommended her removal to a more cheerful situation. This 
change was followed by the most beneficial results : all her com- 
plaints vanished. Sir James Wylie has given a remarkable in- 
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The increase of household cleanliness always ad- 
vances the health of the inmates. There are several 
well-known instances of this result. The health of 
our brave British sailors has in this way been much 
improved. The ravages of the scurvy were very 
greatly reduced as soon as greater cleanliness and 
better ventilation were accomplished in our ships. 
As soon as our great towns became more cleanly 
the plague ceased to visit them ; and if fevers do 
occasionally visit such crowded places, the attack is 
almost always commenced in the dirtiest streets and 
in the most ill-cleansed localities. 

Let the pupil, then, carefully remember that it 
will not be possible to enjoy a healthy frame of body 
or of mind without a patient and strict regard to 
personal and household cleanliness. The experience 
of all persons and of all nations wiU tell him this. 
Nations in a state of barbarism are ever negligent 
of their persons and their dwellings. The first 
symptom of their improving condition is pretty 
certain to consist in an increased attention to clean- 
liness. 



stance of the influence of light. He states that the cases of disease 
on the dark side of an extensive harrack, at St. Petershurf?, have 
been uniformly^ for many years^ in the proportion of three to one 
to those on the side exposed to a strong light. The experiments 
of Dr. Edwards are conclusive. He has shown that if tadpoles are 
nourished with proper food> and exposed to the constantly- 
renewed contact of water (so that their beneficial respiration may 
be maintained), but are entirely deprived of hght, their growth 
continues, but their metamorphosis into the condition of air- 
breathing animals is arrested, and they remain in the form of large 
tadpoles. Dr. Edwards also observes that persons who live in 
caves and cellars, or in very dark and narrow streets, are apt to 
produce deformed children, and that men who work in mines are 
liable to disease and deformity beyond what the simple closeness of 
the air would be likely to produce." 
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THE AIR WE BREATHE. 

We cannot value too highly the free use of good 
air. In close rooms air becomes very speedily too 
highly heated and unfit for breathing. It is not 
omy injured by the breathing of animjJs, but by the 
burning of candles, by fires, by the presence of bad 
smells, and from various other causes. If our 
rooms could be made as air-tight as by our utmost 
efforts we sometimes endeavour to make them, the 
vital air, or portion of common air fit for breathing, 
would soon be consumed, and death by suffocation 
must result. But as our rooms are not air-tight, as 
air mil find its way into them in spite of our utmost 
efforts, it is seldom that we hear of any person being 
suffocated from being confined ina close room. Yet in- 
stances have occurred in many very memorable cases, 
as in persons confined in mines, or in diving bells, 
whose machinery has become defective. But although 
we are not met at every turn by such cases of rapid 
death from impiu'e air, yet the slow, equally sure, 
and fatal result of breathing an impure air, would 
hardly, with common attention, escape our notice. 
If we did but think of these things, we should be 
less negUgent in the regulation of the windows and 
doors of our dwdlings.* 

" If then," remarks an eminent English phy- 
sician,! " we consider how large a portion of the 

* It might increase our care to preserve the purity of the air in 
which we live, if we rememhered the \ssfe and constant supply which 
every person requires to preserve li£. It has been found that 
every person breathes on an average 666 cubic feet of air during 24 
hours. That is, a person confined in an air-tight room 10 feet 
square, and nearly 7 feet high, would, in about 24 hours, consume 
the whole air which it contained. 

t Dr. Hodgkin, p. 17. 
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divine moral law relates to our duty to our neighbours, 
and how much filthy habits are injurious to them, 
as well as to ourselves if we unhappily adopt them, 
we surely need feel no hesitation in admitting the 
truth of the remark, that cleanliness is next to god- 
liness." And further, we may well remember with 
advantage, that it is difficult long to preserve that de- 
gree of cleanliness or healthiness on which depends so 
much of the true happiness of life, if we from idleness or 
carelessness breathe constantly an atmosphere already 
breathed by other persons, or made unwholesome 
with the noxious smells and gases of putrefying ani- 
mal and vegetable remains.* 

(GOOD WATEiJ 

How much good do we all derive from an abun- 
dant supply of wholesome water ! Mankind have, 
in all ages, been aware of its value. The founders 
of the chief towns and cities of antiquity, paid the 

* The effect of the long-continued breathing of air thus made 
impure by the breathing of other persons, ia speedily shown by the 
unhealthy appearance, the lowness of spirits, the loss of appetite, 
and state of mdigestion of those thus situated. Still more decided 
are the ill-effects of breathing air contaminated by the presence of 
various ffases emitted during the putrefaction of animal and vege- 
table substances. Of all these pernicious gases the sulphuretted 
hydrogen is perhaps the most noxious. It is emitted in almost all 
btidly drained and foul places. Its presence may be often indicated 
by the silver in a house becoming tarnished, much in the same way 
as when a silver spoon is used with an %g^ : in fact, the intolerable 
smell emitted from a rotten e^g is owing to this gas abounding in 
it. Its presence is readily detected in stagnant drains, cesspools, 
and sewers ; and many fatal accidents have in consequence arisen 
to the workmen employed in such places. It is, even when con- 
siderably diluted with the common atmospheric air, exceedingly per- 
nicious to those who breathe it. Small birds die in such an atmos- 
phere immediately. The bird fanciers of London cannot keep them 
near those places where this gas is emitted from ill-drained localities. 
It is but a few years since that a lady lost her life in Paris b^ ss^now^ 
into a bath that had been artlficiaWY e\vwc^t\m^^^& ^^* 



20 The True Happiness of Life. 

greatest attention to this great necessity of life. 
They well knew its value, for without water neither 
deanliness or health, or even life, could be pre* 
served. They were careful, therefore, to place their 
towns either on the banks of copious rivers, near to 
abundant springs ; or if they did place them at a 
distance from these, the remains of their gigantic 
aqueducts and tanks tell the passing traveller the 
pains which bygone generations bestowed in the 
guiding the water of distant springs near to their 
dwellings, and in the storing of rain water. In our 
times, we seem to pay more attention to the quan- 
tity of the water with which we are suppUed than to 
its purity. What we are so pubUcly careless of, we 
also privately disregard. We are too often at best 
content with the use of water obtained from wells, 
water which is ever of various degrees of hardness, 
and is at once less wholesome, and much less eco- 
nomical than soft water. Every washerwoman is 
aware of this : every brewer of beer, every maker of 
tea, can attest the fact, that the softer the water the 
stronger is the beverage produced. But the evil 
does not always end here : in some places a very 
bad water is used — ^that from stagnant ponds, or 
wells fed only with marsh or bog water. The very 
taste of such water betrays its origin. It has a pe- 
culiar flavour, indicating the presence of various 
gases^ which even boihng it does not entirely re- 
move. It is around the dwellings of the consumers 
of such water that intermittent fevers, or other 
epidemic disorders, are pretty certain to be found 
lurking! It is with such water that the worst ague 
districts of England are supplied. The remedy is 
easy ; in most places deeper wells would hardly fail 
to reach purer springs, whose waters at least are free 
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from the various impurities of stagnant pools. In 
any case, however, rain-water may be had in suf- 
ficient quantities for the domestic use of the inhabit- 
ants of every house. Rain-water, too, as it falls 
upon the roof of a house, is the purest and best of 
all waters. It is the best and most copious in its 
amount from a slated roof, for slates are not only 
cleaner than either thatch or tiles, but they do not 
absorb any of the rain-water as thatch and tiles do. 
The purity of rain-water is readily insured by 
causing it to flow in its way to the tank (which is 
genercJly made too small) through a little coarse 
white sand, which strains out the soot, leaves, and 
other matters which would otherwise, by putrefying 
in the water, render it impure, and consequently 
not fit for drinking or for culinary purposes.* 

Let the young reader carefully treasure up in his 
mind these facts : let him never forget the great 
truth, that of all the necessaries of life and of good 

* I will here repeat what I have in another place (Rural SpelliM 
Book, p. 42) had occasion to remark upon this very important head, 
since the extent and quality of the supply in England of rain-water 
are much too rarely considered. It is well known that some waters 
are called "hard" and are unfitted for the purposes of washing 
and hrewing. This is owing to such waters holding, dissolved in 
them, either chalk or gypsum (carhonate of lime, and sulphate of 
lime), either of which, by decomposing, renders more expensive the 
use of the soap, and materially retards the extraction of the sac- 
charine matter from malt. Rain water, from the total absence of 
these two substances, is the *' softest" and best of all water for 
washing and brewing ; and if proper care is taken in its collection 
and storing in tanks, no family need be without an abundant sup- 
ply of it; tot it has been determined, that sufficient rain falls on 
every house in England for the use of its inhabitants. Although 
this varies in amount in different districts, yet the average anni^ 
depth which falls in England is about 24 mches, or more than 12 
gallons upon every square foot of the roof (a gallon contains 277.274 
inches; so that, supposing the roof to be 15 feet square only, more 
than 2,800 gallons of water, or about 8 gallons per da.^^<i!l ^<q:<^^ 
it in rain every year. 
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health, nothing is more essential than good water ; 
and that, if that is not to be had in a tolerably pur^ 
state, all other efforts to promote health and com^ 
fort are vain. 



THE COMFOfiDS OF KNOWLEDGE. 

The increase of comfort ever follows the increase 
of knowledge. This has been the ca&e in all ages« 
And in reading the history of our own beloved 
country, we find this great truth to be fully proved* 
Those, who are the best instructed amongst the 
poorer classes, we shall find, are almost always those 
who have the best washed houses and persons, the 
best flowers, the cleanest clothes^ and the most 
wholesome food* Kiiowledge generally banishes 
dirt, drunkenness and miseyy« Knowledge is an 
enemy to close, badly aired rooms ; to stagnant pools 
near dwellings, which bring disease^ Disease dehghts 
in dirt ; in fact, it is caused by filth ; it avoids the 
cleanly. Let us see what privations former genera- 
tions of Englishmen suffered from want of knowledge. 
The early inhabitants of England, it is pretty certam, 
lived either in caves, or in houses built of the 
branches of trees, thatched with reeds, or covered 
with the skins of beasts* They had no windows. 
Glass was only a later comfort procured by advanc- 
ing knowledge. Chimnies, too, were not usedi 
Holes in the roofs of the buildings let out the smoke 
of their fires, whilst it let in the rain and wind at 
the same time. The food they lived upon, the chase 
supplied : when that failed them, they li^ed upon the 
bark of trees. The cultivation of com was a compara- 
tively late introduction. It is supposed that it was 
about 640 years after the birth of our Tx)rd and 
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Saviour before wheat was grown in England. It 
was in those times that dreadful famines used to 
destroy so many persons. The people then were very 
ignorant : they loved idleness ; and we all know that 
ignorancei idleness^ and poverty always go hand in 
hand together. 

THl ORIGW OF COMFORT. 

We learn from the best of all books, our Bible, 
that man was first created and placed by God in a 
garden. This garden, or Paradise^ w^ placed far 
away from our country, in a warm and dehghtful 
climate. Little labour was needed to gather its 
fruits. Few clothes were required to protect the 
first inhabitants of the earth from the effects of the 
climate. But as mankind began to increase in 
numbers, they soon, when banished from Paradise, 
began to spread themselves over the face of the 
earth. They began to dwell more and more to the 
north of the land of Ethiopia, where Paradise was 
placed. And ajs they advanced to northern countries, 
they found a colder climate, a more barren soil. In 
this progressive march of increasing numbers, they 
in time arrived at the sea, and at length at that 
narrow portion of it (between Dover and Calais) 
which separates the continent or mainland from our 
own island. Viewing its noble white chalk cliffs 
from the shores of Prance, they called it Albion-— « 
name by which it was long known to the then some- 
what civilised and partially inhabited world. It was 
thence, we may rest assured, that the early inhabi- 
tants of this country came. These early settlers, 
there is httle doubt, lived by the produce of the 
chase, or by fishing. They yj«!s» o\J^^^ *^ '^^^jS*- 
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out or construct their own caves or huts for dwell- 
ings ; made their own clothes out of the skins of 
wild animals ; had no laws to regukte their conduct ; 
were, in fact, rude Barbarians. These had neither 
comforts nor security for either their property or 
their persons. They slowly, however, began to im- 
prove in knowledge, and comfort then began to be 
first known in England. This origin of knowledge, 
and consequently of comfort, commenced from the 
increase of the number of the inhabitants rendering 
it necessary for men to live more closely together, 
and in more fixed habitations ; to elect a governor 
or chief; to have some general binding rules or 
laws for the protection of their property and their 
persons. This course of events originated the first 
generally recognised rights of property; it was a 
natural result of the first glimpses of knowledge; 
Every one soon saw that no man would build a 
house, or make even a fishing hook, if a stronger 
man could, without punishment, take by force the 
result of his neighbour's labour. No one would, 
unprotected, work ; and consequently, without the 
right of property, all inducement for labour was at 
an end ; every one was idle ; and, as a natural conse- 
quence, when the game was scarce, or the seasons 
imfavourable, then arose general starvation and pesti- 
lence. Hence soon came the early establislunent 
by common consent of wise laws, establishing 
and regulating the rights of persons and the rights 
of property. These were at first expounded by the 
heads or chiefs of the tribe; andfrom a very early period 
of England's history, by a rude yet simple form of trial 
by the neighbours, the origin of our modern juries. 
Let us not fail to note the good results which followed 
this only foundation of all comfort, when men first 
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began to live under a law which respected the rights 
of property and of persons. Knowledge, too, then 
soon increased, for it met its reward. The march of 
comfort then first conunenced, and, as a natural 
consequence, the progress of knowledge was again 
accelerated. 



THE PROGRESS OP KNOWLEDGE AND COMFORT. 
HOUSES. 

We have ahready seen that the first inhabitants of 
England lived in caves, or in huts. The first im- 
provement upon these could only commence when 
they learnt to make tools of iron. When increased 
knowledge had enabled them to do this, comfort 
soon began. They then were able to construct 
dwelling-places of clay, or wood, or stone. They 
then exchanged the damp and dark caves, in which 
they first sheltered themselves, for drier, lighter, and 
more wholesome dwellings. These were, it is true, 
at first covered with branches of trees, and after- 
wards with reeds ; they were without any windows 
or chimnies, but they were gradually made more 
comfortable as knowledge increased. But this pro- 
gress was much more slow than is generally under- 
stood. Wood was long the only material employed. 
670 years elapsed from the birth of our Saviour be- 
fore buildings of stone were erected in England. 
Another long period of nearly 200 years elapsed be- 
fore (about A.D. 886) houses were built of bricks; 
and it was not till about the year 1236 that they 
began to discard thatch from their roofs for tiles. 
As for chimnies, they were not generally made in 
English houses till about the year 1300. Q&assa. 
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windows were beginniBg to be introduced into 
houses about the year 1180 ; but window-glass was 
not made in England until the year 1557. The 
houses were at first wanned by fires of wood. Coals 
were not employed till about the year 1280, and 
they cmly became commonly used in London about 
the year 1400. If dwelling-houses were at first 
warmed only after this rude fashion, they were 
as poorly lighted. Light was proceed by burn- 
ing splints of wood repeatedly dipped in melted 
fat. Tallow candles were only beginning to be used 
in the year 1290. Wax candles were then entirely 
imknown. As for our present gas Ughts, they were 
not invented till caituries after, and they were only 
generally employed for lighting shops and streets in 
1814. In whidiever way, therefore, we direct our 
attention around the houses in which we dwell, we 
perceive abundant proofs of the advantages of know- 
ledge ; and these must assure us that knowledge is 
the parent of household comfort. 

FOOD. 

The first inhabitants of our island chiefly lived, 
there is little doubt, upon uncooked food; If they 
cooked the portion of their food which the chase 
yielded, roasting or baking would be the easiest and 
rudest mode» Boiling would of necessity require 
vessels of metal or of earthenware. These were 
means of comfort which required the artisan, and he 
never appears in any uncivilized country ; he is one 
of the ofisprings of knowledge, security, and comfort. 
The artisan follows the steps of civilization : amongst 
rude nations every one is his own tailor and builder. 
Man thus placed does everything for himself; and. 



ClotheB and Fumitme. 27 

as a natural consequence, every domestic require- 
ment is imperfectly performed. Untanned skins 
form his clothes ; shoes are unknown ; the head and 
the feet are equally uncovered. Flesh of animals, 
we perceive, must have been the chief food of the 
jSrst inhabitants of England ; since all those many 
vegetable productions, which now add so much to 
our health and comfort, owed their first introduction 
to the gradually increasing knowledge of succeeding 
generations. The blackberry, the sloe, and the crab, 
are the onlyplants which grownaturally and ripen their 
fruit in En^and. We shall find that it was oidy about 
the year 640 that even wheat was first cultivated in 
England. It is pretty certain that, hardly more than 
three centuries since, the very commonest of our 
garden vegetables were unknown. Cabbages were 
not cultivated in England until about the year 1515. 
Apple and plum trees did not arrive for some years 
afterwards. Gooseberries and currants not till the 
year 1548, and potatoes only in 1563. As for su- 
gar, it was only first grown in the West Indies 
about the year 1510. Tea was unknown in Eng- 
land until about 1666. It need, then, hardly sur- 
• prise us that, with so limited a supply of vegetables, 
the ill effects of a too abundant diet of animal food 
then generally displayed themselves in scurvies, 
leprosies, and other diseases of a similar origin. 
Education diffused itself very slowly down to the 
reign of EUzabeth, queen of England. Knowledge, 
therefore, was still confined to the few ; and, as a 
natural consequence, comfort was as yet equally little 
known. 

CLOTHES AND FURNITURE. 

In the first period of the occu^atioTL cR. ^sfti^sssjfii^ 
by maflJdnd, thete is no dovi\A t\^\.> «^ ^^ ^^jSo. ^ 
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animals served for food, so their skins served for 
clothes. They had no woollen fabrics to use for 
such a purpose ; they had neither manufactures of 
their own, or money, or other articles of barter, to 
exchange for the clothing materials made by the na- 
tions of the continent, who were more advanced in 
knowledge and comfort. Woollen clothes (first 
made in this country in 1191) and those of fl^x 
were the early products of advancing knowledge and 
civilization. Those of silk were not made in England 
till about the year 1604. Hats were not made in 
this country until about the year 1510. Shoes 
were not produced, of the present fashion, until 
1638. As to furniture, the early inhabitants of 
England employed leaves and dried grass for beds ; 
logs of wood, or stones, served the office of chairs 
and tables ; the earth was their floor. It was only 
by gradual degrees that benches and other raised 
seats were used. The floor was at length garnished 
with rushes and straw, mixed with sweet-scented 
hay or flowers. Another long interval elapsed be- 
fore, about 1750, carpets were first made in Eng- 
land. The beds on which our ancestors slept were 
often made of straw: even the kings' beds were- 
made of it to the year 1234. Linen was first 
made in England in 1253. English blankets were 
not made before about 1340. Calico was not ma- 
nufactured in England till 1772. If my httle 
reader will but think of these things — ^will but 
remember that his dweUing, its furniture, his 
clothes, and his food, show how the increase of 
knowledge has gradually produced comfort, and how 
great is the advance which these two (knowledge 
and comfort) are continually making together, he 
will not fail to be deeply impressed with the advan- 
^ag-es which knowledge (the fruit of study") has pro- 
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duced in even his creature comforts ; that is, in a 
better dwelling, more wholesome food, warmer 
clothes, and more convenient ftmiiture. 



HORSES. 

The rude inhabitants of those countries where the 
horse is a native have but the imperfect use of these 
noble animals. They are generally ill shaped and 
coarse looking, are badly fed, and worse groomed. 
As beasts of burthen, they were at first rode with- 
out saddles. English horses were not even shod 
with iron till about the year 531. When used 
for the purposes of draught, there is no doubt that 
at first they were made to draw with very rude 
harness. When plough harness was first introduced, 
it was made of withes, or twisted sallows. Har- 
ness of coarse leather thongs, then of cordage, and 
lastly of iron chains, were later improvements. The 
simple contrivance of buckles was not invented till 
about 1680. The horse being fed, in those early 
times, only upon grass and hay, would naturally be 
capable of little exertion : to feed them with corn 
required another great increase of knowledge. In 
rude nations, the owners of horses very little under- 
stand the nature of their diseases. In the time of 
our forefathers, they often deemed a sick horse to 
be bewitched, and attempted his cure by unmean- 
ing charms, by potions equally useless, or by 
operations as cruel as needless. When we smile at 
the childish simplicity thus evinced by our rude 
forefathers, let us not omit the very useful inquiiy, 
if our present management of horses has quite lost 
all its barbarism. If, during such a search, we find 
that we still are in the habit ol oi^fc^i \,'?s3xw^'^^^w^ 
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energies of those noble animals far beyond their 
power, till they become diseased and unsound ; if 
we still neglect to feed them — confine them in un- 
wholesome, ill-ventilated stables, and then proceed 
to cure the diseases we have caused them, by use- 
less and painful operations ; if we find this to be 
the case, may we not then draw the very reasonable 
and profitable conclusion, that knowledge has yet 
a large field left to it for the improved comfort of 
our horses ? 

CATTLE. 

Our earliest notices of the cattle which were at 
first bred in England lead us to conclude that they 
were a very coarse and profitless breed. They had, 
it would seem, large bones, great heads, and would 
fatten but by slow degrees; such as they were, 
however, the husbandman kept them with (fifficulty 
and with but little profit to himself, except in the 
choicest situations, where the grass grew luxuriantly, 
and where the meadows were not burnt up by the 
heat of summer. He had, in general, no means of 
feeding them, except on grass or hay; his oxen, 
therefore, were chiefly fattened during the warm sea- 
sons of the year. He was in the habit of killing off 
his fat animals as the winter approached, and salting 
their flesh; he lived on salt meat and salt fish 
during a great portion of the year ; and this, as a 
natural consequence, caused scurvy and other dis- 
eases of a like kind to prevail. Those cattle which 
he did keep during the winter were with great diffi- 
culty preserved, especially diiring hard seasons. 
They had no resource when their stock of hay was 
exhausted; they were constantly exposed to the 
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attacks of the robber and the wolf; and, from bad 
keep, they were peculiarly subject to the attacks of 
various fatal diseases. Here, again, knowledge and 
comfort have gone hand in hand together, for a long 
series of years, with increasing advantage to both 
the cattle and their owners. Better and well- 
administered laws have nearly banished the cattle 
robber from this country, and wolves have long since 
disappeared. Thus the farmer, by having his pro- 
perty protected by good laws, has had leisure and 
encouragement afforded to him far the improve- 
ment of the breed and the food of his live stock. 
The first great improvement in this last respect was 
the introduction of the Swedish turnip as a field 
crop. This root, by withstanding the severity of 
OTU* winter, enabled the English farmer to feed his 
cattle with green food in the winter months, and 
thus always to supply the markets with fresh meat ; 
other green crops were soon after introduced, 
and better breeds of cattle. These had smaller 
bones than the old race of EngKsh oxen, and were 
more quickly fattened, and also of more manageable 
habits. The farther progress of knowledge, too, 
taught the inteUigent farmer, that by no other means 
could he so well increase his profits as by improv- 
ing the comfort of all his domestic animals — ^that, 
to this end, clean food, good water, regular feeding, 
dry and warm beds, and the most gentle usage, and 
perfect quietness, were the most certain means of 
promoting their health and prosperity. It would 
be well if every person, however rich or however 
poor, always remembered these good principles, and 
that they appHed them not only in the management of 
their domestic animals, but in their families and in 
their own persons. The farmei \vet^ Ixxx^xv^^'^^^a*''^ 
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his practice with a most useful example. Let clean- 
hness and warmth in our dweUings, quiet and regu- 
larity in our conduct, be the rule for our guidance; 
and let us be careful to apply to ourselves the wise 
principles which, by long and careful observa- 
tion, the English farmer has so profitably adopted 
in the rearing of his live stock. 

SHEEP. 

The sheep is an animal whose character is sb 
changed from former days, that it Uttle corresponds 
with the improved breeds of modern sheep. They 
were in early times coarse-bred animals, which 
were of value, it is true, for their coarse wool ; but 
the mutton they afforded was inferior, and possessed 
only in the warmer seasons of the year a fair degree 
of fatness. When the growth of grass ceased, they 
had only the scanty, dry herbage of the fields and 
open country to support them during the remainder 
of the year. Hay must have been their only re- 
source during the continuance of severe frosts acd 
deep snows. Of the root-crops on which they are 
now fed in winter our early flockmasters had no 
knowledge. The first notice that exists of the 
growth of turnips as a field crop was not till the 
year 1684. Cabbages had only been first grovm in 
England as a garden crop in 1515 ; mangel-wurzel 
only in the present century. But the feeding 
sheep in winter was not the only difiiculty 
which their owners had to encounter; for they 
were, even more than the ox, a prey to lawless 
free-booters, who hid themselves in the wilds of a 
country then greatly covered with wood. They were 
obliged to be guarded day and night by shepherds. 
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accompanied by strong and courageous dogs, who 
were absolutely needed to protect them from the 
wolves which then abounded in every extensive 
cover. The destruction of such enemies enabled 
the flockowner to devote himself to the improve- 
ment of the native breeds of sheep. The progress 
of knowledge, the enforcement of good laws, soon 
gave confidence and certainty of protection to the 
cultivator ; and security is ever the mother of com- 
fort. Then arose certain great farmers, who, by 
the wise choice of sheep, and by a firm, steady 
perseverance in their gentle management, at length 
produced the improved modern race which are so 
remarkable for their quiet docility, easy manage- 
ment, and readiness to fatten. These profitable 
modem improvements in the management of sheep 
are strangely different from the maxims which 
bygone races of farmers adopted. Some of the 
directions given on this head by the early writers 
on rural affairs very clearly prove the truth of 
this conclusion. Mankind were then only be- 
ginning to escape from the very miserable and 
ignorant farming practices of the dark ages ; and it 
needs no arguments of mine to prove how very 
commonly ignorance, brutality, and discomfort are 
bosom-friends. 

THE INVENTION OF LETTERS. 

The first inhabitants of all countries were origi- 
naQy devoid of letters. They communicated their 
wants and wishes to each other by the voice ; and 
then another improvement led to the use of mes- 
sengers. The progress of knowledge soon led to 
the invention of letters. By this noble, vck^^w^^- 
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ment manifold comforts soon arose.* Commimica- 
tions from distant countries became more frequent ; 
conunerce increased as the wants of diflFerent na- 
tions became known to each other ; and knowledge 
increased on all sides. The difficulties of writing 
were long, however, very considerable, from the im- 
perfection and deamess of the necessary materials. 
The papyrus, an oriental reed, gave the name to the 
first employed paper, since on the papyrus the first 
writings were made.f Paper, as at present known, 
was a much later result of increasing knowledge. 
It was originally made (about A.D. 1000) of cotton. 
Three centuries elapsed before (about the year 1319) 
it was made from linen rags. The pen first em- 
ployed was made from a reed. It was not till 
about the year 553 that quills were used for pens, 
and those of steel only in 1830. The early writers, 
it is supposed, employed an ink made with lamp- 
black. That now used, procured firom blue galls, 
green vitriol, and gum, was a much later improve- 
ment. 

The last great improvement — that of the inven- 
tion of printing — then took place, about the year 
1442. Before this, the progress of knowledge had 

* The invention of hieroglyphics has been ascribed to Athotes 
(2122 B.C.) Cadmus (1493 B.C.) brought the letters of the Phoe- 
nicians into Greece. The EngHsh alphabet contains 26 letters, the 
French 23, the Italian 20, the Spanish 27, the German 26. the 
Russian 41, the Latin 22, the Greek 24, the Persian 32, the San- 
scrit 50, the Chinese 214. 

f ** ITie papyrus, or paper-reed, is a plant growing freely on the 
banks of the river Nile, in Egypt. Under Egyptian culture, the 
papyrus sprang up to the height of 15 or 20 feet; but, as now 
seen, it never exceeds 10 feet. The stem is bulky, gradually taper- 
ing to a point, and bearing at the top a very elegant tuft of long, 
loose filaments, with small, seedy flowerets. The inner bark of the 
stem was the portion used in making paper" {The Useful Arts and 
Mumtfttctures, published by the Christian Knowledge See., p. 3). 
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been very slow. The expense and slowness of 
writing books had hitherto confined their use to the 
learned professions. The price of a book in 1400 
varied from £10 to £40; double and treble their 
weight in gold was an ordinary value. Our Alfred 
the Great, King of England, gave a considerable 
estate for a book, in A.D. 872. 

Such were the difficulties which the young scholar 
had in former times to encounter. He had not 
then either good and cheap writing materials to 
assist him, or printed books to save him the labour 
of transcribing. The expense of learning, there- 
fore, confined even the acquisition of mere reading 
and writing to a very few ; and, as a natural result, 
ignorance abounded, 

THE AVOIDANCE OF IDLENESS. 

That idle people are always the most unhappy, 
that the best employed are those with whom the 
greatest happiness exists, is known to every one. So 
very well is this understood amongst us all, that it 
is sometimes admitted as a proverb that *' employ- 
ment is another name for happiness." The idle 
child soon finds out, however, that "idleness is 
another name for misery." The books, the lessons 
of an idle child are sure to be neglected; he 
wanders about the room, the garden, or the field, 
without any useful pursuit or active amusement ; 
he is always too late for school, too late for his 
lessons, too late for his playmates, too late for his 
meals. If he is told to do anything, he leaves 
the performance of it until it is too late to per- 
form it properly, or too late to do it at all. The 
evil, too, is here, like the child I am descrihixM^^ ^\sfc^ 
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in its infancy. Time renders the custom inve- 
terate ; and more mature idleness opens the readiest 
door to sin. The greatest criminals have at the 
last hour, when death was near to them, been 
always ready to confess that from idleness, dis- 
regard to the admonitions of their parents and 
teachers, and a neglect of their church and of God's 
holy sabbath, all their crimes, their miseries, and 
their punishments flowed. Let not any httle child 
say, in defence of its indolence, " I have nothing 
to do ; I have no book to read, no lesson to learn, 
nowhere to play, and no one to walk with/' These, 
although very common excuses, are very foolish, and 
rest on nothing but the vam thoughts of an idle 
mind ; for every little child has the power of being 
employed — some task to learn, some good book to 
read, some little kind action to perform for his 
parents or brethren or teacher, some httle walk of 
either business or pleasure to take, or some use- 
ful inquiry to make, that is better than idleness, 
and may be always found by the industrious. 
As an instance of this, let us take a survey of 
the case of two good httle children, who had been 
early trained by their kind parents and teachers 
to avoid idleness. Let us then examine the say- 
ings and doings of Mary and Charles, two children 
who had nothing to do. 

LEISURE HOURS. 

MARY AND CHARLES; OR^ THE DOINGS OF THOSE WHO HAD 
NOTHING TO DO. 

THE WINDOW. 

Mary: This rain is very unfortunate; we are 
thus prevented from taking our proposed pleasant 
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walk. I hope we are not going to have it raining 
all our Christmas holidays. It will keep us in- 
doors ; and we have nothing to do, Charles. 

Chaeles : When you say so, it reminds me of 
what our dear father told us yesterday — ^that when 
we had nothing to do, that was the very time to 
find plenty of useful employment in examining the 
history and the uses of the different things around 
us. Now, let us play at his game of " What and 
where?" or " What is it made of? and where is it 
made ?'* Let us try what we can do in this way 
by ourselves. How the rain drives against the 
window-glass! How glad I am that the glazier 
mended the broken pane on Tuesday ; for if he had 
not, we must have kept the window-shutter closed, 
and that would have made the room dark. How is 
window, or crown-glass as it is caQed, made ? 

Mary : Why, I remember we were reading the 
other day about it in our school. It is made by 
melting together, in a furnace intensely heated, 
some fine white sand obtained from various parts of 
England, with some soda, to which a small portion 
of lime is added. 

Charles : How very uncomfortable must Eng- 
lish houses have been before they used glass in their 
windows. Whilst you have been describing to me 
the mode in which it is made, I have opened our 
book of chronology; and I there find that there 
were not any glazed windows in England until the 
reign of Henry II.* 

'*' The first production of glass has heen ascribed by Pliny 
merely to an accident. He states that a vessel belonging to the 
Phoenicians, laden with nitre or fossil alkah, was driven ashore on 
the sands at the mouth of the river Belus. In cooking their meat 
upon these sands, the sailors, for want of stones to rest th&vt <l^0&.- 
ing vessel upon, used lumps of theit caxg^Q, ^^ ^'^ wrJoax^^V ^^^ 
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Mary : The glass is fastened into the frames by 
means of putty. Of Avhat is that made ? 

Charles: Of linseed oil and finely-powdered 
whitening. Whitening is made entirely from chalk, 
which, for this purpose, is crushed with a heavy 
roller, and mixed with water into a thick cream. 
This cream, being run off into a settling vessel, soon 
deposits, by resting, all its finely-divided portion 
of chalk ; and it is this chalk-mud thus deposited. 



fire the soda was melted, and running down amongst the river- 
sand, formed a glassy stream ; a fact which being observed by 
the inhabitants, induced them to establish manufactories of glass. 
It was this circumstance that drew forth the well-known remarks of 
Dr. Johnson. " It might contribute," he very forcibly remarks, 
" to dispose us to a kinder regard for the labours of one another, 
if we were to consider from what unpromising beginnings the most 
useful productions of art have probably arisen. Who, when he 
saw the first sand or ashes by a casual intenseness of heat melted 
into a metalline form, rugged with excrescences and clouded with 
impurities, would have imagined that in this shapeless lump lay 
concealed so many conveniences of life as would in time constitute 
a great part of the happiness of the world ? Yet by some such for- 
tuitous liquefaction was mankind taught to procure a body at once 
in a high degree solid and transparent, which might admit the ligfatof 
the sun and exclude the violence of the wind ; which might extend 
the sight of the philosopher to nervv ranges of existence, and charm 
him at one time with the unbounded extent of the material creation, 
and at another with the endless subordination of animal life ; and 
what is yet of more importance, might supply the decays of nature, 
and succour old age with subsidiary sight. Thus was the first 
artificer of glass employed, though without his own knowledge or 
expectation. He was facilitating and prolonging the enjoyment of 
life, enlarging the avenues of science, and conferring the highest 
and most lasting pleasures : he was enabling the student to con- 
template nature, and the beauty to behold herself." For domestic 
purposes, the chief quahties of glass manufactured in England are : 
1, flint or crystal glass ; 2, plate glass ; 3, crown or best window 
glass ; 4, broad or coarse window glass ; 5, coarse green or bottle 
glass. All these are made of silex (the base of sand) and an alkali, 
either soda or potash, which are melted together by intensely-heated 
furnaces. The difierence in the quality of the glass chiefly depends 
on the purity of the sand and the alkali, and also upon the addition 
of oxide of lead, black oxide of manganese, nitre, borax, lime, and 
white oxide, and of arsenic. 
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when made into cakes^ and dried on wooden shelves, 
that forms the common whitening we employ for 
domestic pm'poses. Now let us see how linseed- 
oil is made. It is expressed, by means of powerful 
wooden beaters worked by water-wheels or steam- 
engines, from the seeds of the common flax plant. 

Mart : The glass is fastened by the putty into 
frames made of deal. What is deal ? and where 
does it come from ? 

Charles: Deals are the wood of the fir-tree. 
The word " deal" or " deyP' is the Dutch name for 
fir- wood. They are imported into England chiefly 
from the countries adjoining the Baltic Sea, or from 
Canada, in North America. They are procured 
from the vast forests of these countries, are floated 
down their rivers to various sea-ports, and are then 
shipped on board large vessels, and brought into this 
country. 

Mary : When the carpenter has made the deal 
window-frame, he suspends it over brass rollers by 
means of hempen cords. Where are these made ? 

Charles : The hemp which is used by the rope- 
maker is the fibres of the flax plant. This is culti- 
vated to a considerable extent m England, and also 
in Ireland ; but we do not grow nearly sufficient for 
the demands of our manufacturers, and, in conse- 
quence, it is imported in large quantities from 
Russia and from Australia. Brass is made by 
melting together about four parts of copper with one 
part of zinc, or the ore of zinc, which is called cala- 
mine. Being then not a metal, but a mixture of 
metals, it is called an allo^. It is melted, and cast 
in moulds into window-rollers, window-fastenings, 
and various other domestic articles of daily use. 
Now that we are thus follovJ\xi% Vdr ^xa^saa. A 
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making a window, we must not forget the white 
paint by which it is covered and preserved. Of 
what is white paint made ? 

Mart : I remember reading about it the other 
day in your little book. It is made chiefly of white 
lead ; and white lead is made by exposing common 
lead to the fumes of vinegar (acetic acid), fixed air 
(carbonic acid gas), and the air of the atmosphere. 
The white lead is then mixed with hnseed oil ; and 
in order to make this paint dry pretty readily, a 
small portion of spirits of turpentine, and of the salt 
caQed acetate of lead, is added. These cause the 
paint to dry with more rapidity. This finishes the 
window. It is then fit for use, and ready to with- 
stand the effects of the weather. But I did not 
think, Charles, there were so many articles and 
different trades required to complete a common 
window. 

Charles : Nor did I ; but then, you know, our 
dear papa told us that the longer we played at this 
game, the more we should find out that we could 
not do a single thing in our houses, or make a single 
step across the carpet, or sit for one moment in a 
chair, without the aid of the labour and skill of very 
many of our fellow-creatures. 

Mary: Yes. And he said, too, what I now 
begin to see plainly, that we very often overlook 
hundreds of interesting objects of inquiry close to 
us, in our own houses and in our sitting-rooms, in 
seeking after novelties abroad and at a distance. 

THE walls. 

Mary: When we concluded our last game of 
"What and where?" we had only just finished the 
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window. It is a very amusing game. Shall we 
now go round the room, from the window to the 
fire-place ? 

Charles : I shall be very glad to do so ; and let 
us try not to pass over anything. The window- 
frame is set in a brick wall. The bricks of this 
wall are put together with mortar, covered with 
plaster, and ornamented with a cornice, and then 
the plaster is papered. What and where of these ? 

Mart: Let me see in my book. Bricks are 
made of burnt clay or brick earth. This, for the 
best bricks, is dug in the winter months, is turned 
over with spades, or coarsely ground with water in 
a horse-mill. This earth is then moulded into 
bricks, which axe dried by being exposed to the sun 
and wind in long piles placed so as to admit the 
air, and covered at the top with straw. After being 
thus dried, they are then burnt to the required 
hardness in kilns. In the neighbourhood of Lon- 
don, large quantities of the common refuse coal- 
ashes are mixed and ground with clay ; and the 
bricks are burnt in large heaps or clamps in the 
open field, without the use of kilns. They owe 
their redness to the presence of iron in the clay. 
White bricks are made from clay which either does 
not contain iron, or in which a portion of chalk is 
very intimately mixed. The Bath bricks, which we 
use for knife and fork cleansing, are made from the 
fine mud of the river Avon, which flows past the 
city of Bath.* You know best the preparation of 
mortar. 

Charles : I noticed that the bricklayers who 

* Bricks were employed in buikling in very early ages. They 
were used at Babylon, in Greece, in Egypt, and in Rome. They 
were used, A.D. 44, by the Romans who invaded England. 
Alfred the Great directed them to be m^e «feo\x\.\)cv^^^« '^'^^^ 
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built our new stable made their mortar of lime and 
sand. They first threw some water over the quick 
or fresh-burnt lime ; and this made it smoke very 
much, crackle, and fall to a powder. This they 
called slakinff it. They then mixed it with road* 
sand, and made the mixture into mortar with water. 
The master bricklayer told me that he used one 
bushel of lime with three bushels of sand for good 
mortar ; and that the sharper the sand, the better 
the mortar. He said that sharp sand meant sand 
free from fine dust, such as river-sand, or sand well 
washed by the rain on the sides of rbads. We must 
look to the dictionary for the way in which plaster 
is made. 

Mary : I have found it. The coarser kinds are 
made, it seems, of lime and sand, mixed with the 
hair of cattle and horses. This is added to prevent 
the plaster cracking and peeling off the wall. The 
finer kind is made chiefly of good Ume, slaked^ and 
made into a fine white thick cream, or thin mud, 
with water. The cornices are made of newly-burnt 
land powdered plaster of Paris, which has the pro- 
J)erty, when mixed with water, of Betting into a hard 
substance. It is of this same material that the 
common statuary casts or images are made. It is a 
mineral substance (gypsum, or sulphate of lime — 
that is, lime united with sulphuric acid or oil of 
vitriol) found native in great masses in the hills 
around the city of Paris, in France (hence its name 
of '^ plaster of Paris"), and in various parts of Eng- 
land, such as in Derbyshire, Nottinghamshire, &c. 
Well, now we have got to the cornice, let us next 
see how the paper is made which covers the walls. 

Chaules: The paper for the walls is made of 
eiihei cotton or inferior linen rags. These are 
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made into paper in the ordinary way, and then the 
pattern stamped upon it by machinery. This kind 
of paper has been long in use. It was first made 
about the year 1555, in Spain and in Holland. 
Previous to its introduction, the rooms of the prin- 
cipal houses used to be hung with cloth or tapestry- 
work. 

Mart : I thought we should have travelled round 
the room this evening as far as the fire ; but the 
clock has struck, and we must examine the what 
and where of the fire at some other time. 

THE FIRE-PLACE. 

Mary : We had just arrived at the fire-place in 
our travels from the window round the room when 
the clock struck. Now, Charles, for the " what and 
the where" of the marble mantel-piece, the grate, 
the fire-irons, and the fender. 

Charles : The white marble mantel-piece, you 
remember dear mamma told us the other day, is 
composed of a variety of the same mineral sub- 
stance or salt called by chemists the carbonate of 
lime — ^that is, it contains only lime and carbonic 
acid. We all know what lime is ; for we see the 
chalk burnt into lime at the lime-kilns, and a heavy 
vapour or gas arising slowly fi-om the top of the 
kiln. Now this gas is the carbonic acid, which, 
united with the lime in various proportions, forms 
the chalk of the south of England, the limestone of 
the northern counties, and the marble of several 
districts of the island. 

Mart : Do we meet with carbonic acid gas in any 
of our every-day travels ? 

Charles : Yes. We see it \w tJx^ ^^^ ^\s\^ 
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escapes out of soda-water and from fermented 
liquors: it is the cause of their briskness. It is 
the cause of the sharp, suffocating sensation we ex- 
perience when we inhale the gas escaping from the 
bunghole of a cask of newly-barrelled beer. It 
would suffocate us if we attempted to breathe it. 
Our mantel-piece, then, is of marble. It is set 
either in common lime-plaster or in plaster of 
Paris, and is fixed to the wall by iron clamps. 

Mary : The fire-irons are made partly of iron and 
partly of steel. Iron is the most useful and the 
most extensively employed of all the metals, and has 
been used by mankind from the earUest ages. Moses 
tells us that Tubal Cain was a worker of iron. Its 
ores abound in England and in Wales. These ores 
are smelted in very powerful blast furnaces heated 
by the burning of coal-fires, urged to an intense 
heat by large beUows worked by steam-engines. 
The native ore, which is most conunonly used, is 
composed of the carbonate of iron,* mixed with 
various earthy matters, and is the variety called the 
clay ironstone. Steel is made from iron, by keep- 
ing bars of iron and layers of charcoal heated to 
redness in a blast furnace. By this process every 
100 parts of the iron gradually combine wdth about 
two parts of charcoal or carbon. 

Charles : The grate is made of cast-iron. What 
is the difference between cast-iron and that which is 
called wrought iron ? 

Mary : Wrought-iron is the variety of iron which 
by a pecuUar process is made so ductile as to be 
easily drawn even into fine wire, and welds — ^that is, 
when two pieces of wrought iron are heated till they 
become red-hot, they may be easily beaten together, 

* Carbonate of iron is iron united to carbonic acid gas. 
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so as to form one piece: this is called welding. 
Cast-iron is iron melted in an intensely-heated fur- 
nace until it melts into a red-hot liquid, which is 
easily taken from the furnace in iron ladles, and 
poured into moulds made of sand. This, when 
cold, keeps the shape of the mould ; and in that 
way all cast-iron goods — our grate amongst the 
rest — are made. Cast iron will not weld. Now I 
shall ask you " the how and the where" of the fire ; 
and please to commence at the very beginning. 
What do we lay our fire with? 

Charles : First with straw or paper, then wood, 
then some coals. We do this because these three 
combustible substances bum with diJBferent degrees 
of rapidity, and only by the application of a differ- 
ent extent of heat. Some kinds of flame, you must 
remember, have less heat in them than others 

Mary : I remember now what I never thought 
of before — ^that when we play at snap-dragon, the 
flame from the brandy on the plums does not bum 
our fingers much, if we are tolerably nimble. 

Charles : That is very trae. And then, the 
coal requires a stronger and more enduring heat 
than burning paper or straw produces, to make it 
bum ; so we use wood, which bums readily, and 
produces heat enough for the purpose; and then 
we use paper only to set light to the wood ; so the 
coals are at last made to take fire. But different 
specimens of coal require a different temperature for 
their combustion. The kinds which are called stone 
coal or Welsh coal require the most heat. 

Mary : What is the reason of that? 

Charles : My tutor explained it to me the 
other day. It seems that the common, or bitu" 
ruinous cx)al, is composed of chiefly two comhustihlQ. 
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substances. These are hydrogen gas, which is very 
inflammable, and is the cause of the flame of our 
cod fires, and charcoal (the carbon of the chemists), 
which is not so inflammable, but bums away with a 
slow and considerable glowing heat. The Wislck 
coal differs from the bituminous coal, in being com- 
posed almost entirely of charcoal ; and hence, as it 
is devoid of the very inflammable hydrogen gas, it 
hghts with much more difficulty than the bituminous 
coal, and bums without flame, and only well when 
large fires of it are allowed to bum gradually, vdth- 
out being chilled by being disturbed by the poker. 
Its dull, cheerless character, therefore, obtains for a 
Welsh coal fire little feivour for domestic purposes. 
It makes, however, in properly constructed furnaces, 
an intensely hot fire, and is therefore preferred for 
steam engines and for manufacturing purposes; 
but, as it is devoid of hydrogen gas, it is of course 
avoided by the owners of gas works. The process 
of gas making, for the purposes of illumination, is 
ia fact only the dry distillation of the bituminous 
6&Sl, In this case, the coals are placed in iron re- 
torts, or other close vessels ; and, by the appUcation 
of a strong fire to these retorts, the hydrogen gas of 
the coal separates, yet combined with a portion of 
charcoal or carbon — hence called carbonated, or car- 
buretted, hydrogen gas — ^and is conveyed in a pipe 
to the gasometer. The charcoal of the coals remains 
behind, and chiefly forms the coke of the gas works. 

Mary : What is contained in the coal ashes and 
in the smoke ? 

Charles : I find, by looking to the dictionary, 
that the ashes of Newcastle coal are composed al- 
most entirely of sand and unbxinit charcoal. The 
smoke which ascends the chimney feom co«JLfet«^\^ 
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chiefly the steam, or vapour of the water, which all 
coal contains, mixed with portions of soot and fixed 
air, and carburetted hydrogen gas. The soot of om* 
chimneys is an impure mass partly composed of the 
finely divided earthy matters which coals contain, 
but of a still more considerable portion of various 
ammoniacal salts (the salt in the smelling botUe — 
hartshorn, sal-volat^e — ^is an example of a salt of 
ammonia), and finely divided charcoal. 

" Now, Charles," said Mary, laughing, "as we have 
got into the chimney, we must stop for this evening; 
though I see that there is something to be learnt, 
even there, more than I once supposed." 

THE ATMOSPHERE. 

Mart : When we last continued our travels 
around the pariour, we examined the " what and 
where" of the fire and the fire-place, and I was very 
much interested in the result of our enquiries as to 
fuel. But we only then had time to examine the 
coals and wood. Now, papa says we left out of our 
enquiry the air, without which it could not bum. 
" What and where" of this ? 

Charles : It is quite certain that coals or can- 
dles will not bum without air. We put out a can- 
dle by an extinguisher, which deprives it of air ; aiid, 
you know, when our German stove in the hall gets 
too hot, we cool it by shutting the doors of the 
fire-place and of the ash pit. So that air is as ne- 
cessary for the continuance of a fire as for the breath- 
ing of animals. 

Mary : But did not dear papa show us a Uttle 
experiment the other day to explain to us thai >^ 
was only a portion of the a\i ol oxxsi ^tsssjRss^^sst^ 
which keeps the fire burning*? 
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Charles : He did. He took a soup plate, about 
half filled with water ; and having placed a thin 
piece of cork in the middle of it, he then lighted a 
small piece of dry paper, and laid it, whUst burning, 
on the cork : he then inverted a large tumbler over 
the cork ; and then, you know, we saw that, as the 
burning paper consumed the air inside the glass, 
the water and the cork rose into the glass — ^but only 
to a certain height ; for the fire, as the cork arose, 
gradually burned more feebly; and, when about one- 
sixth of the air was consumed, it quite ceased to 
bum ; and all we could do, you remember, we could 
not make the paper bum a larger proportion of the 
air. 

Mary : And then we found, upon looking to the 
dictionary, that this portion of the air which fire 
consumes is called by chemists oxygen gas, or vital 
air, and that it forms about 21 paxts in every 100 
parts of the air we breathe. 

Charles : Exactly so. And then I also remem- 
ber that papa explained to us that if, instead of 
placing the lighted paper under the inverted tum- 
bler, we had placed there a small animal, such as a 
mouse, that he also would consume the same por- 
tion of air that the Ughted paper did ; and that then, 
after he had inhaled this portion he would have died 
of suffocation. 

Mart : What is that portion of the atmosphere 
composed of, which animals cannot breathe, or fire 
consume ? 

Charles : I find it described in our dictionary* 

It is called by chemists nitrogen gas, or azote. It 

is that portion of the air we respire, or retum from 

our Jungs in breathing. It foims about 79 parts in 

every 100 parts of the atmosphere. ^I^K^^NiVievvx^. 
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jected from the lungs, is mixed with a considerable 
proportion of fixed air, or carbonic acid* gas ; and 
this last is the portion of the air which all plants 
growing in the light absorbs through their leaves. 

Maey : What, do plants also breathe ? 

Charles : We may call it breathing ; for they 
inhale through the minute pores of their leaves, 
when growing in the light, the very gas (carbonic 
acid gas, which is found in the atmosphere in the 
proportion of about 1 part in a 1000 of air) which all 
animals respire from their lungs; and plants emit the 
very gas (oxygen gas) which we and all animals as 
constantly need for our consumption. So that, as 
the author of the book I am referring to says, the 
two great classes of organized beings (vegetables and 
animals) mutually support each other : what is use- 
less or pernicious to the one, imparts vigour and 
health to the other. The exhalations and bad air, 
which spread disease and death in thickly inhabited 
places, give fresh life and vigour to the plants of 
the field. 

Mary : Then this is the reason why the gardener 
says sometimes that our plants in the cucumber 
frames " want air," and why he opens the window 
between our greenhouse and the stable. He told 
me the other day that it did his plants good. I 
did not know then why he preferred for his plants 
the close smelling air of the stable to the air from 
outside the greenhouse. But I understand it now; 



* The correct composition of the atmosphere by weight is as 
follows : 

Nitrogen .. .. •• 7S'S^ 

Oxygen .. .. .. •• ^Tir-Ja 

Aqueous vapour . . . . . . '^'^'^ 

Carbonic acid gas . . . • • • ^"^^ 
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he wanted his plants to inhale the air spoiled by the 
horses. 

Chaeles : To be sure he did. These things are 
not nearly so difficult to understand, when we come 
to examine them, as I imagined. I see, too, that the 
more we study the effect of breathing bad air, the 
more we see the goodness of the Creator, in pro- 
viding such nice beautiful plants and flowers, not 
only to please our eyes, but for the purpose of per- 
forming, quietly and unseen, and unthought of by 
thousands of us mortals, the absolutely essential 
office of purifying tiie air we breathe. 

THE CURRENTS OF AIR IK A ROOM. 

Mart : What did papa mean last evening, in 
telling dear mamma that there was a less current of 
air in the room when the window shutters were 
closed and the curtain was drawn ? I thought that 
a current could only be caused in air, or in other 
fluids, by their running from one place to the other, 
and not by the air moving from one side of the 
room to the other? 

Charles : Yes it can. Our tutor was showing 
us that, by a little experiment, not long ago. I re- 
member Ins words very well. He told us that it is 
caused by the action of the fire on the air of the 
room. For the effect of the fire upon the portion 
of the air of the room, next to it, is to warm it and 
rarefy it. It is thus rendered lighter than the 
colder air of the other part of the room ; and, con- 
sequently, the colder (and also heavier, since less 
rarefied) portion of the air descends to the bottom 
of the room, fiom. the side walls or window, which 
Bxe in winter generally the coVdei^t ^gax\^ oi ^^ 
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room. This constant rising of the wann air, and 
the descent of the colder portion, is the more rapid, 
the colder the sides of the room ; because then the 
cooling or condensation of the air is the greatest. 
Now, in cold weather, the most rapid and powerful 
coolers of the air are the panes of glass, which often 
only separate, by a thin plate of glass, the warm mt 
of a room from a freezing temperature without. 
Near them, in consequence, is sure to be found a de- 
scending cold current of air, to which many a win- 
ter's cough may be attributed. 

Mart : But why is this current lessened by the 
closing the shutter and the drawing of the curtain ? 

Charles : Because, by so doing, the warm air 
of the room ceases to be in such free contact with 
the cold glass. It can then only find its way to 
it (which it still does partially) by moving around 
the curtain and behind the shutters. The current, 
it is true, is still not entirely stopped ; but the 
volume, or bulk of the stream of cold air, is dimi- 
nished very materially: the warm current of air 
caused by the fire then still continues to arise, and 
still descends near to the walls ; but its temperature 
is less reduced, and the current it forms is, in con- 
sequence, diminished and less injurious. The 
room gets warmer, and the consequent comfort of 
the family circle so much promoted, that, in winter, 
every one is apt to wish for "curtain drawing 
time." 

Mary : Did not the Uttle experiment our papa 
made with a lighted candle, in the parlour doorway, 
show the currents moving in and out of a room at 
the same time ? 

Charles : It did, and \t la ^ n^t^ ^'^yss^ w^^ '^- 
deed to repeat. When the Aoox oi ^ xc^otcl;\svnr\sx^ 
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a warm fire has been burning for some time, is 
opened, two currents of air may be immediately no- 
ticed ; the warmer, or Ughter air, flows out at the 
top of the doorway into the colder passage ; the 
cooler, and consequently heavier, air of the passage 
flows into the room from without at the bottom. 
Here we have an instance, perceptible to our senses 
of two currents of air flowing in different directions 
through a doorway at the same time. If we place 
a Ughted candle on the ^or, the flame will be in- 
clined by the current of air into the room. If we 
raise the candle into the centre of the doorway, there 
being there no perceptible current, the flame rises 
quite upright ; but, if we raise the candle to the top 
of the door, we find the current of warm air, which 
is flowing out of the room, causes the flame to in^ 
cline outwards. 

Mary : How very curious these currents of air 
seem to be ! But, then, they must be very good and 
wholesome for us ; for if there were no currents of 
air in the room, and in and out of it too, we should 
be soon too hot if we sat by the fire, and too cold 
if at a Uttle distance : the warm air would not mix 
well with the cold. And then how bad it would 
be to breathe it ! It would never get changed in 
any room sufliciently closed to keep out the wea- 
ther. Does the application of heat in other fluids 
produce a current ? 

Charles : It does — ^in water, for instance ; but 
that must be the subject of another evening's tra- 
vels. 

THE CURRENTS OF WATER IN A TEA-KETTLE. 

Mary: When we were last employed on our 
'^ What and Where/' you alluded at \\.^ e,oTid^\^\QrDL 



The GurrenU of Water in a Tea KeUU. 53 

to the currents produced by heat on other fluids 
besides air. Shall we examine them? and as to the 
currents in warming and cooUng water ? 

Charles : Do you not remember how papa ex- 
plained this one evening over the tea table ? He 
told us, I recollect, that as soon as a vessel con- 
taining cold water is placed over a fire that the 
portion of the water nearest to the fire, becomes 
heated first, and in consequence expands, and so 
becoming lighter, rises to the top ; that the cooler 
portion of the water descends as the warmer portion 
arises, and this produces a current in the water of 
the tea kettle which continues gradually diminishing 
imtil all the water becomes of a boihng temperature, 
when the current of water is at last so very slow that 
the portion of it at the bottom of the kettle next the 
fire remains there so long as to be converted into bub- 
bles of steam, which, rising through the water, causes 
what we call boihng, or ebuUition. So that you see 
there are currents of water even in a tea-kettle over 
the fire. 

Mary: I remember, too, that papa showed us that 
these currents also take place as hot water coolsy by 
placing a large glass tumbler fuU of boiling water 
in the strong hght of a candle ; for we then saw that, 
as the water cooled, some fine particles of dust which 
it contained, kept streaming in a little current down 
the out'Side, and kept rising up the centre, of the 
water. 

Charles: To be sure it does; and you may make 
the same httle trial by placing the tumbler of hot 
water in the strong light of the sun's rays, instead of 
against the candle. The current is in this case 
caused by the water cooling ias\.e^V otlNJw^ ovd-^A.e. \ 
it therefore becomes keavier, Afi«»cfcTA^> ^\A^s^ ^^ 
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descent causes the warmer and consequently lighter 
portion to rise in a little current to the top, through 
the centre of the water. 

Charles : Certainly it did ; and the same current 
is thus produced in every tea-kettle ; and the cur- 
rent runs on, not only there, but in our tea-pots, 
and our tea-cups. And, as dear papa said, it is a 
fortunate and a beneficent arrangement of God, that 
these little currents do exist in water; if they did 
not, a vessel of water, like a poker placed in the 
fire, would only be warmed at the end next the fire. 



THE CHAIRS AND TABLES. 

Mary : When travelling round the room, we 
must not forget to examine the furniture— the tables 
and the chairs. 

Charles: They are made of mahogany; the 
pieces of which are fastened together by either screws 
made of iron, or pegs of wood, or by glue. What 
is mahogany, and where does it grow ? 

Mart : Mahogany comes fipom South America ; 
it is the wood of the mahogany tree, and is usually 
employed for our furniture from its hardness, dura- 
biUty, freedom from warping, and the fine polish 
which it takes. Its wood, when thus employed, be- 
comes harder by age, and of a darker colour. Other 
woods are occasionally used, but few of them can 
compare for the purpose with mahogany. 

Charles : We little think, when we are sitting 
at our comfortable meals, how much we are all in- 
debted to the sailor who brings us this valuable 
wood, and to the sawyers and cabinet makers, and 
iAe varnish makers, and the screw Tasket, ^xvd the 
glue maker, before we c€^n have even a \asiko%^w^ 
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table in the room. Now for the glue, " what and 
where?" 

Mary : I must look to my book again, before I 
wiswer. I have found the place. Glue is made, in 
various places in England, from the refuse portions 
of animals, which the leather dresser and the parch- 
ment maker reject, such as the roundings, flaps, 
and cuttings of skins. It is called gelatine by the 
chemists, and is found, in commerce, in various 
forms. Isinglass is one variety of gelatine ; the best 
of this is made in Russia, chiefly on the banks of 
the great river Wolga, from some of the inner por- 
tion of a fish. There are many other varieties of 
this gelatine ; the jelly we are so fond of, and the 
soups, which become so soUd and semi-transparent 
when they are cold, are all varieties of gelatine. 
And you remember that all these have sometimes 
a tendency to make our lips adhere together, just 
as the highly concentrated glue or gelatine of the 
cabinet maker and the carpenter makes pieces of 
wood unite together. You visited, not long since, 
with papa, a manufactory where screws were made, 
" what and where'' of screws ? 

Charles : The screws I saw made were of iron, 
such as the cabinet maker and carpenter employ. 
Screws, you know, are also made of wood, of bone, 
ivory, brass, and of many other materials, chiefly, 
however, by the use of a lathe — ^that is, by the 
turner. At the manufactory I visited with dear papa, 
at Birmingham, the screws they make are all of iron ; 
and they are made by manual labour, with the aid 
of lathes. 

Mary : How very interesting all these matmfac*- 

tories are! It seems an endVe^^ ^oxxt^^fc ^^^sxsssiafc- 

ment and instruction to examine d>i)aet ^^^c^^^*^"^ 
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accounts which so many clever books give of them. 
The more I read, however, of them, the more I see 
the force of dear mamma's observation the other 
evening — ^that it is impossible to walk in at the par- 
lorn* door, and sit down on the chair by the fireside, 
without hundreds of artisans, and labourers, and 
miners, and sailors, having been employed to minis- 
ter to our wants and comforts, and to extend our 
enjoyments. 

Mary, Charles, and their Father. 
THE INFLUENCE OP LIGHT. 

Mary : We have examined, in our " What and 
where" travels together of an evening, some of 
the various articles in the room; but we could not 
have done this so well without the aid of the candle. 
" What and where," then, of light ? 

Charles : I must refer to my Dictionary. It 
seems that light is emitted from various sources, as 
from the sun, by burning bodies, by electricity; by 
various phosphorescent animals, as the glow-worms 
and fire flies, and even by friction. For instance, 
if you take and rub two pieces of lump sugar to- 
gether in a perfectly dry and dark place, you will 
see a faint light at the point of contact — that is, 
where the two pieces of sugar touch each other. 

Mary : The use of light, then, we may say, is 
only to enable us to see other bodies ? 

Mr. Ash worth: No, my dear Mary; that is a very 
false, though a very common, conclusion. Light 
affects both animals and vegetables in a very rc- 
markable and a very important mam\eT, 
Mary: How does light affect uivmsX^^^Vc'^ 
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Mr. AsHwoRTH : In various ways. It is cer- 
tain that the young of all animals are retarded in 
their growth by the absence of light. If tadpoles 
are kept in the dark, instead of growing into frogs 
they only become larger tadpoles — ^they increase in 
bulk, but tadpoles they remain. Then again, it has 
been remarked by very intelligent and observant 
medical men, that persons living in dark rooms and 
streets are always more unhealthy than those who 
live in rooms better supplied with light. 

Mart : I am sure it affects our spirits, for we all 
know that we never feel so happy and so cheerful on a 
dark gloomy day,- as when the sun shines bright. 
The very birds seem to feel in the same way as we 
do. For as soon as ever the gloomy days of winter 
are over, how very soon there is the lark and other 
birds heard ! But how. Sir, does light affect plants? 

Mr. AsHWORTH : In a very remarkable manner. 
To light, plants owe all their green colour. A plant 
growing in the dark is of a pale yellow colour. 
The gardener is well aware of this, for when he 
wishes to blanch his lettuces or endive or sea-kale, 
he deprives them of light by turning an earthen pot 
over them; they then, it is true, contrive to vege- 
tate, but their green colour speedily departs. If 
they are exposed to the light again, their green 
colour gradually returns. Light, too, affects what 
may be called the breathing of plants in an equally 
remarkable manner. All plants growing in the 
light absorb from the atmosphere, by means of their 
leaves, fixed air, or carbonic acid gas ; and at the 
same time they exhale oxygen gas, or the vital air 
which animals breathe, and hence the effects of 
plants in our sitting rooms \^ to ^^^ ^^. "^^ 
But if these s^me plj^nU we m^fii^^ \.o N^%^\s5^«^'^5v*^ia^ 
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dark, this process is completely reversed. For in 
the dark they Male from the atmosphere oxygen 
gas, and they emit carbonic acid gas ; so that plants 
growing in bed rooms tend to vitiate the air for 
those vfho sleep there.* 

* The reader must not suppose that the apparently opposite 
chemical results produced by the action of light and its withdrawal 
are phenomena, not forming part of a wise and unerring arranp^e- 
ment of creative wisdom. " It is true," says Dr. Liebig, " that the 
decomposition of carbonic acid is arrested by the absence of light ; 
but then— namely, at night — a true chemical process commences, in 
consequence of tne action of the oxygen in the air upon the organic 
substances, composing the leaves, blossoms, and fruit. This pro- 
cess is not at all connected with the life of the vegetable organism, 
because it goes on in a dead plant exactly as in a living one. llie 
substances composing the leaves of different plants being known, it 
is a matter of tne greatest ease and certainty to calculate which of 
them during life should absorb most oxygen by chemical action, 
where the influence of light is withdrawn. The leaves and green 
parts of all plants containing volatile oils, or volatile constituents in 
general, which change into resin by the absorption of oxygen, should 
absorb more than other parts which are free from such substances. 
Those leaves, also, which contain either the constituents of nut- 
galls, or compounds in which nitrogen is present, ought to absorb 
more oxygen than those which do not contain such matters. The 
correctness of these inferences has been distinctly proved by the 
observations of De Saussure ; for whilst the tasteless leaves of the 
Agave Americana absorb only 0.3 of their volume of oxygen in the 
dark during 24 hours, the leaves of the Pinus abies, which contain 
volatile and resinous oils, absorb ten times ; those of the Quercus 
robur, containing tannic acid, fourteen times ; and the balmy leaves 
of the Populus alba, twenty-one times that quantity. This chemical 
action is shown very plainly also in the leaves of the Cotyledon 
calycinum, the Cacaliaficoiaes, and others; for they are sour like 
sorrel in the morning, tasteless at noon, and bitter m the evening. 
The formation of acids is effected during the night by a true pro- 
cess of oxydation ; these are deprived of their acid properties dur- 
ing the day and evening, and are changed, by separation of a part 
of their oxygen, into (Compounds containing oxygen and hydrogen, 
either in the same proportions as in water, or even with an excess 
of hydrogen, which is the composition of all tasteless and bitter 
substances. When the green leaves of the poplar, the beech, the 
oak, or the holly, are dried under the air-pump, with exclusion of 
light, then moistened with water, and placed under a glass globe 
£lled with oxygen, they are found to absorb that gas in proportion 
as tbey change in colour^ The chemical nalxxre oi \)q^ \>tq^«&<% \% 
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Mary : These are very curious facts, sir. But I 
had no idea before, that light had so much influence 
upon our well-being, as I now see it has. Although I 
/lave noticed our gardener covering up his plants, I 
never thought what was the explanation of it. 

Mr. AsHWORTH : And so it will always be, my 
dear children, in every step we take in hfe, if we do 
not adopt a regular habit of inquiry on all proper 
and fitting occasions ; and we shall find from the re- 
sult of such inquiries, the infinite wisdom and bene- 

thus completely established. The diminution of the gas which 
occurs can only be owing to the union of a large proportion of 
oxygen with those substances which are already in the state of 
oxides, or to the oxydation of the hydrogen in those vegetable com- 
pounds which contain it in excess. The fallen brown or yellow 
leaves of the oak contain no longer tannin, and those of the poplar 
no balsamic constituents." — (Organic Chem, p. 30.) The action of 
light on plants, and the effect they produce upon the composition 
of the atmosphere, did not escape the notice of Sir Humphry 
Davy. After giving a variety of experiments to elucidate the ac- 
tion of vegetation on the atmosphere, he adds {Agri. Chem., p. 
223), "These facts confirm the popular opinion, that when the 
leaves of vegetables perform their healthy functions, they tend to 
purify the atmosphere in the common variations of weather, and 
changes from light to darkness. It may occur, however, as an ob- 
jection to these views, that if the leaves of plants purify the atmos- 
phere towards the end of autumn, and through the winter and early 
spring, the air in our climates must become impure, the oxygen in 
it diminish, and the carbonic acid gas increase, which is not the 
case ; but there is a very satisfactory answer to this objection. The 
diflferent parts of the atmosphere are constantly mixed together by 
winds, which, when they are strong, move at the rate of from 60 to 
100 miles in an hour. In our winter, the south-west gales convey 
air, which has been purified by the vast forests and Savannas of 
South America, ana which passing over the ocean, arrives in an 
uncontaminated state. The storms and tempests which often oc- 
cur at the beginning, and towards the middle of our winter, and 
which generally blow from the same quarter of the globe, have a 
salutary influence. By constant agitation and motion, the equi- 
librium of the constituent parts of the atmosphere is preserved; it is 
fitted for the purposes of life : and those events which the super- 
stitions formerly referred to the wrath of heaven, or the agency of 
evil spirits, and in which they saw only disorder and coi\^%Sss^>«t^ 
demonstrated by science to be imiu8lxa\\OTv* ol ^vma \\v\j3^^|^cw^'^^ 
Mid connected with the order and Viatmon"^ ol wjcc «^%\RfBvr 
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volence of the Supreme Being, by whom all things 
were made and regulated. 



WARMTH OR TEMPERATURE. 

Mr. AsHWORTH : In the progress of our little game 
of "What and Where/' we have directed our at- 
tention to the light of the candle. Can we not find 
something interesting in the same way on the sub- 
ject of warmth or temperature — Caloric as the che- 
mists call it? 

Mary : Why, papa, I dare say there is something 
interesting about that, though I do not know what, 
only that it is very pleasant and comes from fire. 

Mr. AsHWORTH : Yes ; but it comes also from 
other sources too. It is sent to us from the sun, 
and is also produced from friction, by rubbing two 
pieces of hard dry wood or iron togther ; or by per- 
cussion — that is, by merely hammering a piece of 
iron. 

Charles : I remember now that the iron axle- 
tree of the stage-coach became hot in this way, the 
last time we went to London : that was by friction. 

Mart : But, papa, the sun is at such an immense 
distance, can the heat possibly come all that way ? 

Mr. Ash WORTH : It does; and by the goodness of 
God, it is provided for our existence. Heat travels 
in various ways, though at diflferent degrees of ra- 
pidity. Can we not think of some of these ? 

Charles : I have noticed, sir, that if I put my 
hand over the candle, that it burns even at a con- 
siderable distance fi'om the flame ; but I may place 
my finger almost in contact with the flame on the 
^^^ of the candle without its being too hot. 
Mr. JisHWQRTU; Just 80. It \^, m fejrft, ^^ 
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known that heat travels upwards much faster than in 
any other direction. Do you remember any other 
instance of this ? 

Mart : Yes. Our cook says that the water in 
the side boiler in the kitchen range is a long time 
before it boils, however hot the fire is ; but then the 
great iron tea boiler placed ooer the fire boils, we 
all know, very readily. In the one case the heat 
travels upwards, in the other sideways. 

Charles : And I have noticed, sir, that when 
our iron poker is placed in the fire, with its handle 
helow the level of the bottom of the fire, that then 
the handle remains cool; but if .1 place the handle 
ahcyoe the fire, that then it very soon becomes too 
hot to hold it : so the heat, it is certain, travels up- 
wards along the poker handle much faster than it 
does downwards. 

Mr- AsHWORTH : Does the material of which the 
boiler is made produce any difference in the rapidity 
with which the water boils ? 

Mary : Oh, certainly. In earthen pots the water 
boils very slowly ; and you know that dear mamma 
was saying the other night, that in the iron tea- 
kettle the water became boiling hot much slower 
than in our old copper kettle which was then gone 
to be mended. 

Mr. AsHWORTH; Why do you suppose this 
is so? 

Charles : Because heat passes firom the fire 
through the earthen ware more slowly than through 
the iron, and more slowly through the iron than 
through the copper. 

Mr. AsHWORTH : Exactly so. The chemists 
therefore say, that eartheiwaie «a^\twv«xfe'^'s^'^ 
conductors of heat than the co^^et. 
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Mart : Well, papa, I was just thinking that heat 
cannot travel or be conducted at all through some 
bodies, for I remember that our iron pots in the 
kitchen have wooden handles, and that the end of 
these handles are always cool, although the iron into 
which they are fixed is so hot that our cook burnt 
her hand with it the other day. 

Mr, AsHWORTH : Very true. Wood is a very 
bad conductor of heat, and therefore the boiler- 
maker gives his vessels wooden handles. Again, 
woollen cloth, or worsted, is an equally bad con- 
ductor of heat. Do you remember any instance of 
this? 

Mary : I do, papa. We have a worsted kettle- 
holder, of my making, for our copper tea-kettle, and 
you may hold the kettle with it as long as you please 
without the handle feeling too hot. 

Mr. AsHWORTH : Certainly. Woollen cloth, then, 
you see, is another bad conductor of heat, and this 
is the reason we use it for other purposes. Do you 
remember any of these ? 

Mary : For our clothes, and our carpets, and 
curtains, and our bedding. 

Mr. AsHWORTH : But why do we use for these 
purposes woollen fabrics instead of other substances ? 

Mary : Because they would be so cold, sir. 

Charles : Yes, I see now, it is because woollen 
clothes conduct away the heat from our bodies so 
much slower, that we prefer them to other sub- 
stances. 

Mr. AsHWORTH : It is so ; and then again, these 

substances contain air between their fibres ; and air, 

when quite still, is a very slow conveyer of heat. 

Sut we all know that air in motion, that is a cur- 

reni of air, makes us cold, tWa ^YvoVm^ ^iJoaX. \i 
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carries off the heat from our bodies much more 
quickly than still air. 

Charles : I remember now, sir, that when I am 
dressing in a cold morning, that if I move about, I 
am much more cold than if I keep as quiet as pos- 
sible. My moving, T suppose, produces a current 
of air ; and it is the current of air which carries off 
the warmth of my body, and makes me feel cold. 

Mr. AsHWORTH : Certainly it does ; and any- 
thing which retards the current of air, retains the 
heat. When we are in bed quite quiet, even in a 
room at the freezing temperature, we are warm, 
because the escape of our animal warmth is retarded 
by the blankets, which retain the air between their 
coarse fibres. And yet as soon as we arise, and 
begin to move about, so soon do we feel compelled, 
however warmly clad, to have fires to warm the 
room ; because the movement of the air in our 
sitting rooms, although warmer than that of our 
bed rooms, begins to carry off the heat from our 
bodies with greater rapidity. 

Mart : Then it is for these reasons that my fur 
is so much warmer than linen, and why worsted 
carpets are always said to make a room warmer than* 
oil cloth ? 

Charles : And why, I find that if I wear very 
tight clothes in winter, I am much more cold than 
when I wear clothes that hang rather loosely about 
me? 

Mr. AsHWORTH : Certainly it does. And God 
seems to point these things out to us in all direc- 
tions, if we would but notice them. Animals, when 
taken from a warm climate to a colder, become 
covered with a thicker, longer^ ^w^ tssxnsScl^^ssxsskx. 
coat, tirough which the cir c^\i 0x^:5 ^\sic?6i^^ 'Sssy^i^ . 
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Even our own horses, and other domestic animals, 
experience this change against winter; and if we 
change their climate, the change in their' coats be- 
comes permanent. 

Mary and Charles. 
THE FALLOW FIELD, / 

Mary : I think, Charles, now that we are en- 
joying our Midsmnmer holidays, that we must try 
our old game of '' What and Where'* in the fields, 
which we liked so much at Christmas in our parlour. 

Charles : I am quite ready ; but then as we 
shall be without our books in the field, we must en- 
quire of the farming men, and of our neighbour. 
Farmer Williams. 

Mary : Of what use is it to let the field remain 
without any crop ? I remember that when I was 
last at home, that the ploughmen were at work in 
the field before our house, and they were again 
ploughing it this morning. 

Charles : Oh, that I can understand ; it is to 
kill the weeds : they call it a fallow. They first 
plough it, to loosen the soil ; then they use a heavy 
set of harrows, or an implement they call a scarifier ; 
this brings the weeds up to the surface, where they 
are either killed by being dried in the sun, or they 
are gathered into heaps and burnt : and then again, 
if the land is ftdl of hard clods, they are obliged to 
have a fallow every now and then to break these 
great clods sufficiently for the plants of the next 
crop to root in. 

Mary : There is Farmer Williams, let us ask him 
to explain to us why he makes a fallow. 
Farmer Williams : 1 l\avo Veeiv xxveiLm^ ^\^ 
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summer fallow, because I want to cleanse the land 
from weeds, and it is now nearly finished, and then, 
in a day or two, I shall sow turnips, and these will 
be ready by November for my sheep and cows, and 
find them in green food from that month, when all 
the grass is either eaten or gives very little nourish- 
ment, nearly to the time when the young sweet 
grass of spring begins to afford a bite for my lambs, 
and sheep, and cattle. 

Charles : Pray, sir, will you be so kind as to 
tell us why you always grow your turnips and cab- 
bages on Uttle ridges in the field? Does not that 
m^e their roots very dry ? 

Farmer Williams : Why that was what we 
formerly thought ; but we find now that by plant- 
ing them in this way they grow the best, because 
the air and the invisible moisture which the air con- 
tains, in all seasons, finds its way the better to the 
roots of the plants which are raised out of the soil 
on these ridges, than they do when they are on a 
more close level surface ; and the more air the roots 
have, the better they grow* 

Mary : What do you mean, sir, by the invisible 
moisture of the air in all seasons ? 

Farmer Williams : All air has water mixed 
with it, even in the hottest and driest day of summer. 
You can find that out at any time, by bringing into 
your parloiu* a glass vessel ftdl of very cold water ; 
for you will see a cloud of dew settle on the outside 
of the glass. This is the invisible vapour of the air 
condensed by the coldness of the water in the glass. 
It is commonly thought to be the heat of the room 
which produces this cloudiness upon the ^lasa^ Wt 
this is an error; itisthemvAsMa moutwre ^^ks^^snsx^^ 
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in the air of the room which is thus rendered ap- 
parent to our senses.* 

Mary : I thank you, sir, for your very kind ex- 
planation, I had not any idea that there was any 
moisture in the air in the dry weather of summer. 
Does the air contain any other substances ? 

Farmer Williams : Why, yes: it contains the 
matters which are emitted during the putrefaction of 
animal and vegetable matters, and by fires. Many 
of these are deposited on the earth by the rain, for 
which, I think, we cannot be sufficiently thankfiil. 
Since these matters, I know, render even the rain 
more nutritive to my crops. The rain thus does 
good in two ways, not only to my land, but by bring- 
ing down those matters, which, if they had been al- 
lowed to accumulate in the air, would soon, by 
rendering the atmosphere unwholesome, have given 
rise to many bad diseases. 

Mary, Charles, and Farmer Williams. 
THE CORN FIELD. 

Charles: I see, sir, that your men are now 
drilling-in barley ; and this is the field where you 

* The average ordinary amount of the invisihle moisture of the 
atmosphere is, by weight, about 1.03 per cent. Davy was struck 
with the importance of the services rendered by this aqueous vapour 
to plants. He observes {Ag. Chem., p. 207), " T^e leaves of living 
plants appear to act upon the vapour in its elastic form, and to ab- 
sorb it. Some vegetables increase in weight from this cause, when 
suspended in the atmosphere and unconnected with the soil : such 
are the house leek, and different species of the aloe. In very in- 
tense heats, and when the soil is dry, the life of plants seems to be 
preser^'ed by the absorbent power of their leaves : and it is a beauti- 
ful circumstance in the economy of nature, that aqueous vapour is 
127^^^ abundant in the atmosphere when it is most needed for the 

purposes of life, and that when otVier 80MTce% ol\\.% sm^^-^ ^^ ^^^ 

o^ this is most copious," 
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were so kind, last summer, as to talk to us about 
the turnips. Why do you not sow turnips here 
again? 

Ij'armer Williams : I am obliged to change my 
crops, not only because I must grow many other 
things besides turnips, but because the land liiesy 
as we say, a (5hange of crops. And we find that it 
is not a mere change of crops that is required for 
the sake only of making a change : we sow barley 
or oats after turnips, and very often we sow clover 
and grass-seeds amongst those com crops; and 
then we have a quantity of young grass, which 
keeps rooting and establishing itself in the com all 
the summer, and then in the next spring we have a 
crop of clover, or grass for hay or for pasture for oiu* 
cattle and horses. 

Mary : And what, sir, do you grow next ? 

Farmer Williams : Why, after the grass is all 
gone, we plough the land again, and sow wheat 
about Michaelmas. This young wheat remains in 
the ground all the winter, and then is ripe in the 
following July or August. I then plough down the 
land from which the wheat is gathered in, and be- 
gin either to fallow the land again for another crop 
of tumips, or I sow the land with vetches or tares. 
These tares begin to grow during the same autumn 
and following winter, and are very good, sweet food 
for my horses and cows in the next spring. I ma- 
nage to have these tares all consumed during the 
spring, in time for beginning and concluding a 
suihmer fallow for tumips. And this is what we call 
a four-course rotation — that is, in every four fields, 
if you visit my farm in July, soon after the fallows 
are ended, you will find in one field tumips growing, 
the second has a crop of barley or oats^ the thkd Issis. 
clover, the fourth has a crop oi ^iVifi^C 
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Charles : I see that your men, as they drill the 
barley, do not guide the drill directly up and down 
the furrows, but across. Why is that, sir ? 

Farmer Williams : You are right. They do so ; 
and for this reason — ^that the rows of barley may run 
east and west. If they were to drill up and down the 
lands, which is the way the field slopes, the rows of 
barley would grow in the direction of north and south. 

Mary : But what benefit do you derive, sir, from 
having the rows extending from the east towards the 
west ? 

Farmer Williams: By causing the rows to 
grow in that direction, I have the full advantage of 
the fine westerly breeze more freely circulating 
amongst the com plants. And the more air my 
plants get, the better I find they grow. This I 
attribute also to the insensible moisture of the air, 
and its gases nourishing the young com. We all 
know that in fine moist westerly breezes of the 
warm season of the year all our young crops im- 
prove in their appearance. 

Mary: Why, then, that is the reason that 
mamma sets her pots of flowers and plants out into 
the garden in summer. She says, indeed, as you 
do, it is to give them air. 

Farmer Williams : Certamly. I fancy that all 
our crops would be but poorly off if they had not a 
constant supply of air : and, as my neighbour our 
rector told me truly enough yesterday, while the 
wind was blowing so hard, " There is health and 
plenty bome to us in every gale that visits us. It 
nourishes our crops ; it purifies the air from un- 
wholesome and stagnant gases ; and even when 
j't does sometimes rage with violeivce, ^fet \t is still 
obeying the commands, still diffusmg \\\^ \J^^m\\^ 
of an Infinite Benevolence." 
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Mary^ Charles^ and the Farmer's Labourer. 
THE ORASS FIELD. 

Mart : What is that labourer gathering together 
in the meadow, Charles ? It must surely be hay- 
seeds. Let us ask him. 

Labourer : I am gathering hay-seeds. To have 
a good turf, we want a great many sorts of grasses. 
. Charles : Why will not one land do ? 

Labourer : Because, if we sowed only one kind 
of grass-seed, we should have only one kind of 
grass; and then, when that grass had ripened its 
seeds, we should have no more green grass for the 
rest of the summer. 

Mary : Then, when you gather grass-seeds, how 
do you arrange it ? 

Labourer: Why, master sets me to gather the 
seeds first in June, because then the seeds of the 
grasses begin to ripen. In that month the sweet- 
scented vernal grass, the meadow foxtail, and several 
others, are ripe. Then in July I gather grass-seeds 
again ; for the oat-grass, the smooth meadow-grass, 
and many others, are then ripe. In August, again, 
I find other sorts, such as several of the wheat- 
grasses, the golden oat-grass, the long-rooted clover, 
with their seeds ripe. In September there are, with 
several others, the foxtail oat, the florin, the couch- 
bent ripe. In October only a few grasses ripen, 
such as the common reed-grass and the stiff wheat- 
grass. 

Charles : I see the reason now. If you used 
only the seeds from a hay-loft, you would otJjj ^t. 
the grass-seeds which are nipe a\, \i»s3^«s:^^^\ '^^^ 
then, if you sowed tbeae aeeflffi», ^ovxt ee^N^ ^^ss^ 



70 Leisure Hours. 

have nothing to eat in the pasture after that time of 
the year. 

Mary : There is a man laying down some drain- 
ing pipes at the lower end of the field. Do you 
drain meadows P Does not the grass always grow 
best in the wettest places ? 

Labourer : Yes, miss. Grass likes damp, cool 
ground, it is certain ; but it does not like too much. 
If grass has too much water, the rushes and other 
water-grasses come. They look very pretty; but 
they are of no use to master, for his cows and 
horses won't touch them. So he drains the water 
off, and then the rushes can't grow. 

Charles : But what grows then? 

Labourer : Why, all sorts of wild grasses come 
up instead of them. The land is always full of seeds. 
The wind and the birds bring them, I suppose. 

Mart : What makes you think there are seeds of 
the wild grasses in the land ? 

Labourer: Because I see that when master 
drains the meadow, or applies certain manures, up 
comes a great deal of fresh sorts of grass ; and yet 
he don't sow any seed. If you look down on the 
right hand side of that open dram, just by where 
those sheep are feeding, you will see that the grass on 
that spot is full of wlnte clover. Now there master 
spread, last spring, a white powder they call gyp- 
sum. He never sowed any white clover-seeds ; but 
I soon began to see the young clover coming up 
as thick as the hair on a cat's back ; and it was just 
the same where we spread some bone-dust on the 
home-pasture two years since. 

Mary: I see it — ^it is thick. But surely the 
seeds of the clover cannot be in the laiid. Can they 
uoi be formed in it ? 
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Labourer : Why, it does seem comical that the 
clover should grow without sowing the seeds ; but 
when some one said to master the other day that 
the seeds were made by the land, he wouldn't agree 
to that story at all. He said, if he could believe 
that, he should believe that the land might also form 
a young colt or a young calf ; but he never heard of 
their being made by the ground. And yet, as he says, 
if the groxmd/ormed a young clover-plant or a young 
tree,it might,for aught he saw,form a horse or a sheep. 

Charles : That seems very true ; and, as our 
dear papa said the other day, every plant — ^ven the 
most minute — ^is formed by God, and nothing by 
chance. Every plant comes and goes, ripens its 
seed and dies, at its appointed season ; everything 
is in its place ; there is neither confusion in their 
growth, nor irregularity in the laws which God as- 
signed to them.* 

* The apparently spontaneous growth of certain peculiar plants, 
in what appears to be ver^ unlikely situa^ns, are phenomena 
which often arrest the attention of the farmer. If they do not lead 
him to adopt, as an explanation^ the old and now exploded doc- 
trines of spontaneous ^neration, it is because the march of science 
has led to the conclusion that such a phrase is a mere subterfuge 
for ignorance — an attempt to explain unknown things by unmean- 
ing verbiage. The doctrine of spontaneous generation, in fact, as 
Dr. John Walker well observed in a letter to Lord Karnes (Memoir, 
vol. ii., app., p. 56), is a doctrine that can only subsist where hu- 
man knowledge and human understanding are but in a glimmering 
state. In such a state philosophers saw mites generated from 
rotten cheese, and myriads of flies and creeping things arise from a 
dunghill or putrid marsh. Ignorant of the natural history and ge- 
neration of these animals, they concluded them to be mere sponta- 
neous productions, and the effects not of generation but of corrup- 
tion I To add to their folly, the degrading doctrine never was ex- 
tended to a lion or a horse, but confined to the poor insects, merely 
because they were creatures of whose nature they were ignorant. 
They knew not that the same power and wisdom were nece&^^v^ 
form a maggot that are requisite to pTodwcA bsx ^t^^^^^osss^. ^vVi«^ 
formed the same conclusion concermii^ xaasi'^ '<ie^<&\aX5Vs» ^^*^?^ 
seed escaped ihmr eyes, such aa tYie ierna, m»steiwixi»> ^sATStfjiwK* 



72 Leisure Hours. 

Mary^ Charles^ and the Haymaker, 
THE HAY FIELD. 

Mary: How very sweet the new hay smells, 
Charles! They are gathering it into cocks. Why 
do they do that ? 

Because thev did not see the seeds of such vegetables, they readily 
concluded tnat they had none ; and while the oak and the laurd 
were dignified with generative qualities, these plants were classed as 
the progeny of putridity. Equivocal generation thus readily be- 
came the asylum of their ignorance. 

It is true that many phenomena of vegetable life, in cases like 
these, startle and confound us. The lands of many of the farmers 
of the Essex side of the valley of the Thames, if ploughed only an 
inch or two deeper than usual, abound immediately with the wild 
mustard plant. Even the soil thrown out during the excavation of 
deep weUs produces these. Other instances are well known, wh^e 
bones, gypsum, &c., being spread, produce the abounding growth 
of white clover. The site of a fire is speedily tenanted, in the same 
way, by totally different plants from those growing around the 
spot. Liebig alludes to other instances of a similar ^d (Organic 
Chemistry, p. 152). After the great fire of London, it seems large 
quantities ot the erysum laHfolium were observed growing on the 
spots where a fire had taken place. On a simikr occasion the 
blitum capilatum presented itself at Copenhagen, the senecio vis- 
cosus in Nassau, and the spartium scoparium in Lsmguedoc. After 
the burning of the North American pine-forests, poplars grew on 
the same soil — facts just as incomprehensible to the bye-stander 
as fairy-rings are to even the modem husbandman. Let us, then, 
before we examine the cause of these appearances of peculiar 
plants, banish from our minds all dreams about the spontaneous 
generation of plants. Let us rest assured that the seeds of the 
plants produced by creative wisdom have numberless ways assigned 
to them for their dispersion and the lengthened preservation of 
their vitality, which, although we can, perhaps, but partially dis- 
cern, are fully sufficient to render unnecessary any evidence that 
He who made them has amply provided for their dissemination and 
preservation in the soil. What we do see assures us of these 
things, even in the commonest plants around us. For instance, as 
Professor Walker remarked, the ash and the plane have heavy 
seeds, but they are supplied with wings. A gale of wind can carry 
them from their original lofty situation to a considerable distance^ 
and they renmn on the tree till that gale arrives. The seeds of the 
more humble plants, that they may rise and \>e d\%^^t«ftd, ^^x^Asi 
their sail to the wind* The thisUe spreada \^^ \)e»sd) «xid vwv} \a 
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Charles : I suppose it is to make it more handy 
in carting it ; but let us ask this man with the hay- 
fork. 

travels to ^ his residence in remote parts. The seeds of plants, 
once removed to a distance bv the winds to their appropriate soils^ 
rapidly vegetate. In some otner cases they are earned by insects, 
or b^ other causes, deep into the soil, where they preserve their 
vitahty for a lengthened period. The modem farmer will remember 
the variety of mummy wheat recently raised from some seeds found 
in an ancient Eg3rptian tomb, as a well-known instance of the vital 
tenacity in the seeds of plants. We need not, therefore, trouble 
ourselves with needless doubts as to the dissemination and preser- 
vation of seeds. Once conveyed to the soil, those seeds are certain 
to vegetate with the greatest rapidity whose inorganic ingredients 
the most abound in, and are copiously furnished to the plant in, the 
products of the fires to which we have alluded. The phosphate of 
lime for instance, and the alkalies produced by the combustion of 
wood-fire, have thus their sites speedily occupied by white clover 
and other grasses, in which these salts abound. The very same re- 
sult is obtained by the application of the same salts, procured from 
other sources, to the soil. liebig has noted some of these things. 
" It is not mere accident," he remarks (Organic Chem,, 151), "that 
only trees of the fir tribe grow on the sandstone and limestone of 
the Carpathian mountains and the Jura ; whilst we find on soils of 
mica, slate, and granite, in Bavaria, &c., the finest forests of other 
trees which cannot be produced on the sandy or calcareous soils 
upon which pines thrive. It is explained by the fact that those 
trees whose leaves are renewed annually require for their leaves six 
to ten times more alkalies than the fir-tree or pine ; and hence, 
when they are placed in soils in which alkalies are contained in very 
small quantities, they do not attain maturity. When we see such 
trees growing on a sandy or calcareous soil — the red beech, the 
service-tree, and the wild cherry, for example, thriving luxuriantly 
on limestone — we may be assured that alkalies are present in the 
soil ; for they are necessary for their existence. Can we, then, re- 
gard it as remarkable that such trees should thrive in America, on 
those spots on which forests of pine, which have grown and col- 
lected alkalies for centuries, have been burnt, and to which lands 
the alkalies are thus at once restored ? or that plants remarkable 
for the quantity of alkalies contained in their ashes should grow 
with the greatest luxuriance on the localities of conflagrations ? It 
is thus that wheat will not grow on a soil which nas produced 
wormwood (a plant remarkably abounding in potash, the ' salt of 
wormwood' of the old chemists) ; and that wormwood does not 
thrive where wheat has grown, because the)r are mutually pre- 
judicial, by appropriating the alkalies of the soil. 

It has been sometimes noticed by the farmer that t.\\& t>RSSk&\»a2^* 
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Haymaker : We put it into cocks, because we 
wish to dry it well without losing any of the juices 
of the grass. Now^, the dews and the rain, where 

liant growth of certain plants is produced on the site of fires in a 
field, although the ashes produced are carefully removed. Hiis 
arises, amongst other reasons (even supposing that none of the so^ 
luble or insoluble portion of the ashes is allowed to mix with the 
soil), by the charring effect of the fire npon the organic matters of 
^e soil on which it rested ; for all soils contain more or less of 
these animal and v^etable substances, and their partial combustion 
produces the same ingredient, such as charcoal, salts of lime, al" 
kalies, &c., as the we^s or other plants burnt on the sutface of tire 
land, llie amount of organic matter contained in soib is, in fact, 
much more considerable than is generadlv understood. Davv 
found four per cent^ in the soil from Sheffield Place, in Sussex, and 
five per cent, in the findly-divided matters of a tumip^soil from 
Holkham {Lee., p. 175)% And how de^ly these animal and vege^ 
tabte matters are dispersed, is shown by the fact that they are found ' 
in even the da^ obtained from pits by the makers of pottery wate. 
It is upon similar chemical princi^s that Pixtfessor Way has re» 
centiy mven an explanation of the origin of fairy^rings, which are 
caused by the growth and gradual spreading from a centre of cer- 
tain agancs or toadstools. The ashes of these, and of the gmsses 
which fonned the fairy-ring, being examined, were found to contain 
per centv (Jowr. R. A. S., vol. vii., p. 660)^ 

Agvoics. Grasses. 

SUica 1.09 16.10 

lime,. «..,...»• 1.35 10.47 

Magnesia .s ..«v .«%.%«.. 2.20 2.4^ 

Peroxide of uron .i..^...^ — ...v.. 2.93 

PhosphcMric acid 29.42 6.54 

Suk>huiic acid ,..^.«..%k 1.93 ....>. 5^40 

Can)onica€id.«. 3.80 ...... 12.47 

Potash > 55.10 .. 35.23 

Soda 3.32 — 

Common sak ..,«. 0.41 5.79 

'^ On the foregoing analysis," observes Mr. Way, *' I dunk 
we may dearly e:iqplain the whole growth of the faaiy-ring. 
A fungus is devdoped on a single spot of ground, sheds its 
seed, and dies. On the spot whete it grew it leaves a valuable ma*- 
nuring of phosphoric acid and alkalies, some magnesia, and a little 
sulphate of lime. Anodier fungus might undoubtedly grow on the 
same spot again ; but i^xni the death of the first, the ground be- 
comes occupied by a vigorous growth of grass, rising like a phoenix 
aa the ashes of its predecessor. An experiment was made <^ 
spreadwg some fungi on the grass of tYie pai^x^ N<iVifixe ^<& xvs^g^ 
occnr. The letters, in the fonn of w^da t\ie 1\xt\^ 'w^^ «itMi^^» 



The Hay Field, 75 

the grass is spread thinly over the surface, or is left 
in the swarth, washes out the best part of the hay. 
If we left it till heavy rain had well washed the dry- 
ing grass, it would be of little value ; ail its sweet- 
ness would be gone, and it would not be of more 
use for our own horses than so much pea straw. 

Charles : But why not cart it, then, as soon as 
it is ready to put into cocks ? 

Haymaker : No, sir, that would not do. There 
is a certain portion of the juices of the grass which 
we wish to dry in the grass, and not to have washed 
out. Now, when we have tolerably dried the grass, 
we put it into cocks, and there a slight fermentation 
or heating commences; and the steam from the 
hay which is thus formed the wind carries away. 
Then, after a day or two, we take advantage of the 
first good hajrmaking day, and spread the hay in 
the cocks out in the sun and wind before we cart it. 
By this means, too, the hay is more gradually made. 
We do not, by this plan, dry only the outside of the 
blades of grass, but we get out the water from the 
inside ; and, when this moisture is pretty wdl out, 
we carry it to the haystack, without any fear of our 
haystack heating too much. 

Mary : Why do you allow the hay to heat ? Can 
you not prevent it ? 

w^M^ clearly visible a mcmth afterwards. Such researdies as tbese, 
although ^ey may be correctly regarded as mere {Hreliminary steps 
in our attaimnent of knowledge, are still advances in the right di- 
rection to the examination of the abounding phenomena which at- 
tend the farmer in every field and in ev^ry path. They all tend 
to lead him on to higher and holier groimd — to elevations whence 
he can discern the arrangements and wisdom of God, as clearly 
and as gratefully in the white clover sprin^g up b^ tk<^ x^s^-^^^ 
after, perhaps, a fiypsy's fire, or in t\ie doixV ^x^ea \MB^^5ii^ '^^ *•*. 
fairy-ring, as in the luxuriant growt\i oi 1i)aa eara.,'^'^as»a ^^^^ '^-'^ 
«off« ity inafl and ^NialiBed by his Is^^^ 
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Haymaker : We do not wish to prevent it. We 
could easily do that, if we thought proper, by dry- 
ing the grass till it was as dry as straw. But then 
it would certainly get washed by the rains ; and then 
it would have neither goodness, taste, nor smell in it. 

Mart : What do you mean by saying that the 
hay would not have any goodness in it ? 

Haymaker: Why, it would not keep the live 
stock of the farm in such good heart ; that is, it 
would not have so much nourishment in it. If I 
take some hay and soak it in water, the water be- 
comes of a brown colour ; it makes what we some- 
times call hay tea, and contains a certain quantity 
of goodness or nourishment in it. Now, what the 
water gains the hay loses ; and that is exactly the 
case when we let the rain wash and spoil the cut 
grass while we are making hay. 

Charles : I remember last year your master, 
farmer Williams, saying he had been sedting his hay. 
Why did he do that? • 

Haymaker : It is a good plan of my master's. 
It is adopted after a wet haymaking time, when the 
hay has been washed by the rain, in order to give 
it a flavour or reUsh for our live stock. They are 
so fond of salt that they will prefer badly harvested 
hay, which has salt in it, to the best hay without 
salt. We put salt, in all seasons, into the hay, 
from Hungerdown Mead, and one or two others, 
where the grass is always coarse, and contains a 
great abundance of the woolly soft grass. This we 
find the cattle do not much Uke at any time, whe- 
ther as grass or as hay. 

Mary: Is it not very strange that cows and 
horses and sheep should like salt m tVievi Viwj ? 
Ha tmaker : Yes, miss ; it doea ^Grai^\x«a%^'OM&. 
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they should be so fond of salt. But it's certain 
they are fond of it ; for we keep a lump of rock 
salt in the cart horses' mangers, and they gradually 
lick it all away. We put some salt into the troughs 
• for the sheep, and they eat it very regularly. In 
fact, we can't hinder them from following the salt, 
put it where we will. Three years ago master 
sowed some salt, by way of an experiment, on a 
patch of ground on the home field; and, sure 
enough, the sheep and horses found this patch out 
directly ; and they bite the grass so bare on it that 
you may see where this square patch is eaten out of 
the middle of the field a quarter of a mile ofi^. I 
rather fancy our horses know more about the taste 
of the grass than we think they do ; for when we 
spread some gypsum powder over a patch of red 
clover, in our ten-acre field last year, I saw that our 
cart horses always kept on this patch as long as there 
was a blade of clover left. I don't know why this is, 
but I do know that I saw that with my own eyes. 

Charles : These facts are most extraordinary 
and interesting. The instinct which God has 
given these animals is most wonderful. Papa 
pointed out to us an instance of that the other day, 
you know, Mary, when the gardener was wheeling 
the rubbish from our garden to the heap under the 
hedge, on the common. You remember that he bid 
us mark how carefully the old grey horse there, be- 
longing to the sand carter, picked out the few grass 
weeds from the heap, and how readily and entirely 
he avoided eating the laburnum shoots. He munched 
up the blades of grass, but he did not touch the 
leaves of the dafibdils, or any of the. ^cs^^st^. 
And he did not seem to "have aiv^ S^SvexJ^^:^ \sv "C^s. 
matter — ^not even when we tnad \axcL vj'^Sift.'O^^^^"^ 
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American plant, which the old horse had certainly 
never seen before ; for he did not stop to taste, or 
even to smell at it, for a moment. It is quite cer- 
tain that he knew, somehow or other, as soon as 
he saw it, that it would not suit him. 

Mary : It is very curious, and yet God gives 
every animal this instmct; for we know that, if 
they had not that power, they would soon poison 
themselves. And then you remember the still more 
wonderful instinct in the cabbage butterfly, that 
papa read us the account of. The butterfly cannot 
eat cabbage; it lives upon the sweets and the 
aroma of flowers ; and yet, by some marvellous in- 
stinct, it lays its eggs upon cabbages, because these 
eggs soon turn to caterpiQars ; and these caterpillars 
would die of starvation, if placed upon the sweetest 
flower. But this danger, in some way or other, 
the butterfly seems to have foreseen and provided 
against, by depositing her eggs on the very leaves 
which were to form the future support of her young. 
Well may we say — " Great and most wonderful 
are thy works, Lord ; in wisdom hast thou made 
them all." 

Mary, Charles, and the Farmer. 
DOMESTIC ANIMALS. 

Charles : Everybody says, sir, your cattle and 
horses always look so well, and are so quiet. How 
is it that you keep them so nicely ? 

Farmer Williams : It is because they are kept 
so quiet that one chief cause of their good looks is 
owing. I never sufier my carter to overload or beat 
my horses, and I see that they are fed regularly and 
guietly. I will allow of no noise or rough usage, 
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either in the field or in the yard. In consequence, 
my cows and sheep and horses are seldom fright- 
ened or rendered feverish, and are sure to thrive the 
better for it. Then, again, I see that they are fed 
regularly ; for, if they are not so fed, they never do 
so well. Then I keep them as clean and as warm 
as possible. Even my pigs thrive the best for being 
kept very clean and moderately warm. We have, 
many of us farmers, noticed that pigs always do the 
best when their styes and yards open towards the 
south, and are protected from the oold easterly and 
northerly winds. As for cruelty to animals, I make 
it an invariable rule to discharge every person from 
my farm who is guilty, in a single instance, of such 
wanton wickedness. 

Mary : I am quite sure we get from your farm, 
sir, the nicest and sweetest milk ; and dear mamma 
says she is always sure of some from your dauy 
maid. 

Farmer Williams : That is because I shut my 
cows up, in the heat of summer, during the hottest 
part of the day, in a cool dark shed, out of the way 
of the gad-flies, while my neighbour's cows are run- 
ning around the fields, in the greatest heat and 
terror, trying to brush themsdves against the hedge- 
rows, and in a fevered state ; so that we need hardly 
be surprised that their milk is very short in quan- 
tity, and of an inferior quaUty. And then I take 
care to keep them in a dry, warm yard in winter. 
Those are my secrets, miss ; and it is by doing, even 
by my cows, as I would be done by, that I not only 
exercise to the fullest extent one golden rule of our 
Bible, but I have the further comfort of reaping the 
rewards of this gentle and careful treatment of this 
animals, in their improved value and ^jy^^ V^kJ^^s* — 
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in their freedom from vicious tempers, and in the 
comfortable feeling that I am thus devoutly and re- 
verently endeavouring to do my duty to the noble 
dumb animals that God has, in his merciful kind- 
ness, entrusted to my care. 

Mary, Charlbs, and Farmbr Williams. 
FROST AND SNOW. 

Mary: When you said, sir, the other day to 
my papa, that this deep snow and hard frost would 
do your farm good, what ought we to understand 
by that ? 

Farmer Williams : The frost does good to my 
land in several ways. It kills a good many grubs, 
slugs, insects, and small birds, which feed upon my 
com. It is the kind of winter weather in which 
my cattle and sheep always thrive best. Wet, cold 
weather does not suit them; even my very youngest 
lambs bear a dry frost much better than a cold, foggy, 
or rainy day. 

Charles : Then it does good, sir, by its effects 
to your living things as well as to the land ? 

Farmer Williams : Yes, it does good to my 
stock, and to my Ian* too. Some of my fields have 
a heavy clay soil, which the frost very materially 
aids me to render more fit for sowing with com. 
These kind of soils break up before the plough, in 
great tenacious clods, which, when they are dry, 
will not crush with the roller or break with the har- 
rows. And then when the rain has well soaked 
them, they are so very adhesive, that the roller can 
only crash them into flat stiff cakes, and the soil 
then adheres both to the roller and the harrow so 
very much as to render all our efforts nearly useless ; 
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so we wait for the frost : this freezes and expands 
the water in the clay; and then when the thaw 
comes, the adhesiveness of the particles of the soil 
being very much reduced, the clods either crumble 
down of themselves, or are readily brought to a suf- 
ficiently mouldy state by the use of a light harrow. 

Mary : But, sir, does not frost injure yoiu* 
crops ? My geraniums were all killed last week by 
the frost. 

Farmer Williams : No, far from it. I think 
it does them good. I fancy that after a hard winter, 
my wheat and the trees in my orchard all come on 
much faster as soon as the spring arrives, than 
when we have had a mild and moist winter. If 
they have been long buried in frost and snow, they 
seem to me to become, if I may apply the term to a 
plant, impatient of warmth. They seem to jump out 
into leaf like the crocuses and snowdrops, which 
always appear to me as if they were afraid of losing 
the first gleams of sunshine in the year. 

Mary : Well, sir, but I think there are animals 
that surely the frost is not good for, such as fish, 
for the carp in our neighbour's fish ponds were all 
killed last year ? I heard him say myself that the 
frost had killed them all. 

Farmer Williams : That was certainly an 
error. He ascribed to one cause what more correctly 
belonged to another. It was not the cold which 
killed the fish, since fish can bear a very low or a 
very high temperature. In winter, too, fish retire 
into deeper water, and in deep water the temperature 
never sinks below a certain degree.* 

• This remarkable exception in the case of water to the general 
law is thus described by Professor Brande: — "In general, all 
liquids expand and contract in proportion as they are heated and 
cooled, but to this law there is a remarkable wid ^xvkwm^wx^ ^-^ye^- 
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Mary : Then, if the cold did not kill the fish, 
why did they all die ? 

Farmer Williams : They all died for want for 
air. The frost was very intense ; the surface of the 
pond was completely encrusted to the depth of two 
or three inches with ice. This prevented the poor 
fish from getting a breath of air ; and, although it 
is not generally known, yet fish require air as well 
as other animals. When, therefore, the pond wa§ 
frozen, and as soon as they had exhausted aU. tlie 

tion in regard to water. When a large thermometer tube is filled 
with water of the temperature of 60^, and placed in a cold situation, 
or in a freezing mixture of ice and salt, the water goes on shrink- 
ing in the tube, till it has attained the temperature of about 40^ ; 
and then instead of continuing to contract till it freezes (as is the 
case with other liquids), it slowly expands and actually rises in the 
tube till it congeals. In this case, the expansion above 40^ and be- 
low 40° seems to be equal, so that water will be of the same bulk at 
48° and at 32° (the freezing point of water). This anomalous expan- 
sion of water by cold is productive of some important consequences, 
considered as a natural operation ; for if water, like other fluids, 
went on increasing in density till it froze, the consequence would 
be, that large bodies of water, instead of being only superficially 
frozen in winter, would be converted throughout into solid masses 
of ice. Let us take a fresh-water lake as an example. The earth 
being in winter warmer than the air, the heat is withdrawn from 
the surface of the water by the cold breezes that blow over it, and 
the whole body of water has its temperature lowered to 40°, which 
is the point of its greatest density, and a temperature perfectly con- 
genial to fish, and most other aquatic animals. The cold now con- 
tinues to operate upon the surface of the water, but instead of di- 
mmishing its bulk, and therefore rendering it heavier than the war- 
mer water beneath, it expands it and renders it lighter, so that 
under these circumstances a stratum of ice-cold water (at 32°) will 
be found lying upon the mass of warmer water beneath it (at 40°). 
The influence of the cold continuing, the surface of the lake will 
soon freeze, but the water immediately below the superficial cover- 
ing of ice will be found comparatively warm; and as water is 
almost a non-conductor of heat, it will be a long time before the 
ice attains any thickness, and the whole body of water, if of any 
depth, can never freeze throughout. Indeed, it will be obvious that 
the retardation of freezing will be proportional to the depth of 
water which has to be cooled, and hence some very deep basins or 
lakes are scarcely ever even covered with ice." 
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air in the water under the ice, they were all suffo- 
cated for want of it. If you place fish in a vessel 
of cold water that has been previously boiled, they 
all die, and for the same reason, because boiled 
water is free from air. 

Mauy ; That is very curious. I have often won- 
dered why boiled water should be so tasteless. Is 
the want of air in it the cause? 

Farmer Williams : It is. We can satisfy 
ourselves that this is the true reason, by merely 
allowing the boiled water to remain in an open 
vessel for a few days ; in that time the water gra- 
dually absorbs one or two of the gases of the atmos- 
phere, it loses its insipidity, and becomes pleasant 
to the taste, and then fish will live in it again. 

Charles : But how did it happen that the fish 
in our pond did not die in the frost as well as those 
in Mr. Leigh's pond ? 

Farmer Williams : Because I know that your 
gardener took care to give the fish air, by breaking 
a hole in the ice and keeping it open all the time 
that the frost lasted. 

Charles : So he did ; for I remember telling 
him he had spoilt my best sUding-place. But I 
thought he only did it to get water out of the pond. 

Farmer Williams : There was another reason 
why the fish died in Mr. Leigh's pond ; it is a stag- 
nant water-full of everything that is unwholesome. 
The stable-yard is drained into it, and it is full of 
dead weeds. These matters putrefy; and when 
they putrefy various gases are emitted, and rise 
through the water to the surface, where they escape 
into the air. Now, when the pond is encrusted 
with ice, these gases are kept in, and are diffused 
through the water, and are exceedingly noxious. ^ 
thefi^. 
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Mary : Then I see that fish like good air and 
cleanliness as much as other animals. 

Farmer Williams : There is no doubt of it. 
To suppose that fish prefer foul water to sweet, is 
to make a very great mistake as to the habits and 
tastes of these animals. 



THE EFFECTS OF WARMTH. 

Charles : You were kind enough to tell us the 
other day, sir, that the soil of your farm is a very 
warm soU. What did you mean by that ? 

Farmer Williams : I mean that it is a good 
mouldy soil, well drained ; so that the warm air can 
well circulate through it. And also it is a warm 
soil, because the fields are pretty far down in the 
valley, sloping to the south and south-west, and well 
sheltered by the hills from the cold northern and 
easterly winds. 

Mary : But does it, sir, make any difference to 
your land, its being low down in the valley ? 

Farmer Williams: Certainly it does. The 
higher I ascend up the hill, the colder I find the air 
becomes. You will notice the effect of this in those 
whose farms are further up our range of hills. I 
can grow on my farm all the corn crops which de- 
light in a temperate chmate. I can produce from 
my warm soils wheat, and barley, and oats, even to 
the tops of my highest lands. But farmer Yates, 
whose farm is above mine, cannot grow barley pro- 
fitably; for barley needs a warm climate. Then, 
again, there are certain of his very highest fields on 
which the wheat never does well ; and then you 
know that, at the very top of the mountain, and on 
it s northern slopes, there is a little farmer who 
never tries to grow anything but oats, and these 
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do not always do well ; and yet oats will grow in a 
climate, and at an elevation, where no farmer can 
profitably grow either wheat or barley. 

Charles : I remember now that we always find 
it very cold up at his little farm. The most elevated 
lands are always the coldest ; for I was reading the 
other day that the tops of some of the highest moun- 
tains, even in the hottest portions of the globe, are 
always covered with snow. 

Mary : And if this is the case, rising up a moun- 
tain is the same thing, as far as crops are concerned, 
as if we travel from the hot countries near the 
equator to the cold northern parts of the world. 

Farmer Williams ; To be sure it is. If you 
travel up our mountains, you will see, as you pro- 
ceed, exactly the crops cultivated as you do in pro- 
gressing from the warm south coast of England 
towards the cold northern extremity of the island. 
After leaving the barley and wheat lands of the 
south, you will find the proportion of oats and bar- 
ley which are cultivated gradually decrease as you 
get towards Scotland ; and as you still keep on 
towards the north, the wheat and barley entirely 
give place to the oat and the rye, since these can be 
cultivated far beyond the districts where barley and 
wheat cease to produce profitable crops.* 
. Mary : But I heard you say the other day that 

* This projpressive course of vegetation on mountains has not 
escaped the notice of the naturalist. At the foot of Mount Ararat, 
Toumefort observed the plants which grow in America ; a little 
higher, those of Italy and France; and above, those of Sweden; 
and upon the summits, those of Lapland. Observations of the 
same kind have been subsequently made on Mount Caucasus, the 
Alps, Pyrenees, and other mountams of the old continent, and the 
much less elevated mountains of Britain. Linnseus, in his own 
way, has summed up these observations in an axiom. " The differ- 
ent kinds of plants," he tells us, ^' show by their stations the per- 
pendicular height of the earth." 
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you were sure the climate of our parish had become 
warmer than it was when you were a boy. How 
do you account for this, sir ? 

Farmer Williams : I did say so ; and I am cer- 
tain I am correct in my conclusion. We have less 
fogs, earlier springs, and winters less severe ; and I 
am sure that the improved cultivation of our land 
has done all this. We used to have our best lands 
full of woods, and our woods and other lands were 
full of stagnant water. These, of course, kept, as we 
used to say, the land cold ; the sun never seemed to 
warm it. It raised a great deal of water in vapour, 
it is true ; but that unwholesome vapour made the 
air full of mists. Then came the age of improve- 
ment. We all, when I was a boy, laughed at the 
idea of science being useful in farming ; but we 
don't do so now. About the time I took this farm, 
the land was first drained deeply and well, and then 
the woods in the valleys soon gave place to corn- 
fields ; the land water was got well out of the land ; 
and what is very strange, but very true, the fogs 
which were always hanging over these old woods, 
at almost all times of the year, have never been 
much there since. And then our landlords took to 
planting great belts of larch and other trees, on the 
hill tops ; and this has not only sheltered our sheep, 
but it has certainly made even our valleys warmer. 
We have less violent winds ; the snow does not 
He so long on the hills. 

Mary : But then, sir, if the valley has become 
warmer in your remembrance, has not that made 
more corn grow ? 

Farmer Williams: Yes, that it has very cer- 
tainly. We grow not only more com since we 
drained the land, but we grow wheat and barley 
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higher up the sides of the mountain than we did in 
my father's time ; and we can never, I think, be too 
thankful to God that it is so ; for if he did not be- 
stow his blessing on our efforts to improve the land, 
we should, as our beloved country increases in popu- 
lation, be in some danger of having more mouths 
than food. 

Mary, Charles, and the Labourer. 
DRAINING. 

Mary : How very deep you are digging the 
trench. Neighbour Flowers. You are surely not go- 
ing to divide this nice field into smaller fields ? You 
do not mean this, I hope, for a ditch ? 

Labourer : No, miss ; we are digging this trench 
for a drain, four feet deep, to lay m some draining 
pipes, to carry off the land water. 

CHARiES : But why does Mr. Williams, your 
master, go to the expense of laying them so deep in 
the ground ? I remember, when we drained our 
pasture some years since, we only placed them about 
the length of my arm under the turf? 

Labourer : That, sir, is a very poor way, and is 
the most expensive after all ; for you are obliged, 
when you place them so near the top of the ground, 
to put the rows of draining pipes much nearer to- 
gether ; and then the roots of the crops are sure to 
get down into them, and so stop them up. 

Charles ; I remember, as you say, that my papa 
was obliged to have some of the draining pipes re- 
laid last year, because the roots of the elm had got 
in, and quite filled them up. 

Labourer : That was very likely to be the case. 
We can only get out of the reach of the roots. \s^ 
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going to a good depth ; and then the deeper we lay 
our drains, the more completely do we remove the 
land water — I mean the water which is in the land 
under the top soil. 

Mary : But has not Mr. Williams spent a great 
deal of time and money about this field ? 

Labourer : Yes, miss, that is true ; but it has 
paid him well at last. When we first began upon 
this field, it was a mere bog, full of quicksands ; and 
when our neighbours heard that our master had 
taken a long lease of it, and was going to improve it 
so much as to enable him to grow corn, they all 
said he was going to take a bad job in hand : " it 
was of no use to try." 

Mary : Then why did Mr. Williams persevere ? 

Labourer : Because our master always says 
that every thing may be done by a good hearty and 
that the great difficidty in every thing Ave desire to 
accomplish is to have the courage to set about it in 
earnest, and resolve to do it. 

Charles : But how did he manage to make it 
grow such crops as it has done lately ? 

Labourer: We began by draining off all the 
stagnant water, for that is the first thing to be done 
in improving land ; when we had drained off the 
water, Ave found a dreary prospect before us, sure 
enough — a soil that had nothing but peat and sand 
in it, full of rushes and plants which grow only in 
water. But when the Avater Avas gone these soon 
died aAvay, Then we levelled the land ; then Ave 
gave it a good dressing Avith clay, for we had no 
marl handy ; if we had, Ave should have used the 
marl; so Ave did the best Ave could Avith the clay; then 
we gave it a dressing Avith lime : these soon mixed 
Avith the soil, and we first got a crop of potatoes, 
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then we got some oats, and so we have gone on from 
time to time giving it a little more clay. This has 
made the peat soil more and more firm, and so at 
last we got it, by our tillage, firm enough to grow 
wheat. And so you see master was right at last, 
when he did not listen to those who said to him 
^* It is of no use to try." 

Mary : Thank you. Flowers, for your account of 
the improvement of the field. It is a story that we 
may remember with advantage on many other oc- 
casions. 

Charles : I think, Mary, that story of Flowers, 
on the improvement of a barren field, well applies 
to us, and to those of our school-fellows, who are 
sometimes too indolent to attempt any useful learn- 
ing, for fear that they shall not be able to overcome 
the task given them. They view the prospect be- 
fore them as some of the farmers did that field, 
and they shrink from all attempts to conquer the 
difficulty, and leave the honour and the profit to 
those who, without any more abiUty than them- 
selves, have only more courage. I feel convinced 
that it is very often a mere mixture of idleness and 
irresolution which prompts so many boys and girls 
to say " It is of no use to try.'* 

Mary, Charles, and the Ploughman. 
SOWING AND REAPING. 

Charles : I see you are ploughing up this clover 
field. Neighbour Flowers. What are you doing that 
for? 

Ploughman : I am ploughing up the clover, in 
order that we may dibble wheat upon it. 

Mary : But you seem to make tha ^o^xsA. ^^:«qs. 
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have ploughed all lie in smooth solid slices of earth, 
as it were* Would it not be better if you broke 
the soil more like the mould of our garden ? 

Ploughman : No, miss, that would make it less 
fit for a crop of wheat. Wheat likes a good sohd 
soil to root in ; if I made the soil more loose, the 
young plants of wheat in winter would not do so 
well. 

Charles: Why so? 

Ploughman : Because, besides other reasons, the 
frost would injure it. The frost lifts it by swelling 
up the land, and then the plants become what we 
call root fallen ; that is, the roots have not strength 
to support the plant. 

Mart : Are there any other crops which are fond 
of a hard soil? 

Ploughman : Yes. There is the tri/olium in- 
camatum, for instance, that does best in most soils, 
when the ground is not ploughed at aU, but the 
seeds merely covered with the harrow on the sur- 
face of the unploughed ground. 

Charles : But some of your fields have a light 
soil, which always plough up loosely j how do you 
manage then ? 

Ploughman: When we have drilled the wheat, 
we roll it with a§ heavy rollers as we can, and in 
some cases we fold our flock of sheep on it. 

Mary : What do you mean by folding the sheep 
on it ? 

Ploughman: We confine the sheep in small 
square portions of the field between hurdles, and 
feed the sheep there. The sheep, by constantly 
moving about, tread the soil down firm. We feed 
them there, and they thus bring the soil into a state 
more suitable for the growth of wheat. 
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Charles : In coming through the next field, we 
saw them drilling wheat. One of their sacks of seed 
wheat was beside the pathway ; and we noticed 
that the wheat was covered over with a white pow- 
der. What was that for ? 

Ploughman : We wet the wheat seed with salt 
and water, and then dry it sufficiently for the drill 
by mixing it with a quantity of slaked lime. We 
have done this ever since I can remember. It is to 
prevent the disease we call the smut. If we did not 
do this, we should find at harvest time a good many 
ears in the corn-field, full of a fine black powder, 
instead of flour. 

Mary : I see, then, you do not forget harvest 
time, even when you are ploughing? 

Ploughman : Oh no, miss; that would never do. 
The Bible, you know, tells us that as we sow so 
shall we reap. And the more I see about the farm 
— the more master explains to me the why and the 
wherefore, the more I see how true that text is in 
farming — ^nay, in everything else. 

Mary ; I do not understand farming ; but the 
longer I talk to you, and to your master, Mr. Wil- 
liams, the more I see that there is more skill re- 
quired in its pursuit than I once thought it needed. 

Ploughman: Yes, miss, that is very certain. 
It is now many years since I began to be a plough- 
boy. We then had only a great heavy plough, 
made by our old blacksmith's father. It was a poor 
tool, and we Avere obUged to have four great heavy 
horses to plough with. They moved very slow, and 
we rarely ploughed more than an acre a day. But 
now we have better and lighter ploughs, lighter and 
quicker horses. We plough oftener, and so the 
land is never so hard to plough. 
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Chakles : Do you do anything else to the seed 
wheat before you sow it ? 

Ploughman : I believe not. We are careM to 
cleanse it from the seeds of weeds, and we change 
the seed as often as we can. 

Charles : Why do you change the wheat ? 

Ploughman: We find that, by changing the 
seed as often as we can, it grows stronger and 
ripens quicker. We like, however, to get the seed, 
if we can^ which is gathered from a colder soil than 
our own. 

Charles : I hardly see the reason for that. 

Ploughman : I cannot tell you wAy it is, but it 
is certain that it is so ; just as we feel sure that if we 
have had our wheat-crops exposed to the cold of a 
severe winter, they will begin to grow faster as soon 
as the spring comes, than if they have had a mild 
winter with but little severe weather. 

Mary : That was just the case with some of the 
young vines which grew for two years in pots in 
our neighbour's hothouse. When some of these 
were turned out and set, last autumn, in an open 
border, they did not begin to put out theur leaves 
till some time after the other young vines which had 
always been growing out-of-doors ; and the gardener 
said that this was because the vines from the stove 
were made tender by the warmth, and those grow- 
ing out-of-doors hardy by the cold ; but then he 
said, if he placed one of these hardy young vines in 
his stove, that this put out its leaves much quicker 
than those vines which had always been used to the 
warmth, and was therefore not so susceptible of the 
influence of heat. 

Charles: Yes, I remember that; and it con- 
firms what our neighbour Flower says; and, indeed. 



Work and Wages, 93 

all I hear, everything I can remember, assures me 
more and more that the saying is very true which 
tells ns that " as we sow, so shall we reap/* 

Mary, Charlbs, and their Father. 
WOKK AND WAGES. 

Mary : How very sweet the earth smells that 
this good labourer is forking over ! But why does 
he not use a spade instead of a fork ? 

Mr. AsHWORTH : He uses a fork because it is 
much easier to force its sharp points into the hard 
ground than the broad end of a spade ; and besides, 
the soil is, you see, of an adhesive kind, containing 
a great deal of clay ; and as it is desirable, in break- 
ing up this soil, to cause it to crumble to pieces as 
much as possible, a fork attains this object better 
than a spade, for a spade raises it only in large 
spits or lumps* 

Mart : But, as this is a large field, why does not 
his master, Mr. WiUiams, plough and harrow it, in- 
stead of setting his men to fork it over ? 

Mr. AsHWORTH : This is a time of the year 
when labourers are to be had in abundance, and the 
price of labour is less than in other seasons of the 
year ; and Mr. WiUiams is one of those many kind 
farmers who care for the poor. Besides, it is a 
question if the forking over certain descriptions of 
soil is not more profitable than using the plough. 

Charles : Why is that, sir ? 

. Mr. AsHWORTH : The use of the fork has, on 

some soils, pecuhar advantages over the plough. 

In the first place, the fork may be thrust deeper 

into the soil than a common plough \ «Ck!l^^$f^«sjis». 
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loosen the lower portion of the soil without raising 
it to the surface, as the plough or the spade does. 

Charles : But what harm do the lotoer portions 
of the soil produce by being brought to the surface ? 

Mr. AsHwoRTH : Almost all soils brought from 
a certain depth are for a time barren. You may 
see this in a chalk-pit, or a sand ot clay-pit. The 
earth remains bare for a season or two. 

Mary : And I remember that the earth which 
was raised when our well was dug would not grow 
anything upon it for a year or two ; and the new 
gravel on our walks does not need weeding for a 
long time. 

Charles: But then, sir, what causes weeds 
and other plants to grow after a year or two, al- 
though at first barren ? 

Mr. AsHwoRTH : By the action of the air and 
the rain, a certain portion of the new earth is so 
altered in composition, or decomposed, as the che- 
mists say, that it gradually becomes fitted to sup- 
port v^tation. It gets mixed with certain v^etable 
and animal substances, and thus a mould or fertile 
soil is at length formed. 

Charles : But why, then, not bring it at once 
to the surface by tiie spade or the plough ? 

Mr. AsHWORTH : That would not do ; for if 
Mr. Williams adopted this plan, he would lose almost 
all the produce of his Md for a considerable period. 
He therefore, by using the fork, deepens the soil, 
and at the same time keeps the jiready-productive 
soil on the surface. 

Charles : But then the under-soil remains 
barren and useless. 

Mr. Ashworth : No, it dods not ; for by being 
loosened, the air and the rain penetrate to'it, even 
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through the surface-soil; and thus it is gradually de- 
composed, and formed into a productive soil — ^more 
slowly, it is true, than if it was raised atjlr^t to the 
surface^ but still within a reasonable period. And 
then^ when it is thus rendered useful, Mr. Williams 
will> after a proper time has elapsed, perhaps 
two or three years, raise it at once to the surface, 
and mix it with the rest of the soil, 

Mary : But what benefit will that produce? 

Mr. Ashworth: It will make tibe whole soil 
more productive, by increasing its depth. The 
deeper the soil, the deeper the roots of the farmer's 
crops can penetrate in search of the moisture and 
other fi)od whidh they derive fix)m the soil. It en- 
ables them to withstand long-continued dry weather 
without injury. 

Mary: I remember now that the grass which 
grows on our lawn, over the jdace where the deep 
trench was cut to lay in a water-pipe, is always 
greener in summit tfami the rest of tiie turf. 

Mr. Ash worth: Exactly so; and this is one 
proof of the good effects of merdy deeply disturbing 
or deepening the soil ; for you may remember that 
when the pipe was laid in that drain, the same earth 
was returned into the trench, and everything re- 
placed as before. 

Mary : l%ien this is an instance of what Mr. 
Williams said the oth^ day — ^that he found no 
means so certain of improving his land as by the 
application of more labour to it. 

Mr. Ashworth : It is; and this truth ought to 
make us feel more and mwe the goodness of God in 
thus encouraging and rewarding the owners of land 
who employ the poor labourers. And it is the la- 
bourers who form the true riches of a ooxwafcrj ^'^sSwei^^* 
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Mary : But the labourers must be paid, papa, 
or they would not work. 

Mr. AsHWORTH : Certainly not ; and we must 
not forget that it is the labour either of them or of 
former labourers which enables us to pay them. 
When we give them on Friday night the amount of 
their wages, we pay them in money which was 
raised from the silver mines of distant lands by other 
labourers. We procured that silver in exchange for 
various manufactured goods, and these fabrics were 
the produce of other labourers' hands or heads. 
It is labour which made everything we enjoy, and 
it is by labour we pay for it ; and if we do not all 
work for our daily oread, it is merely because the 
fruit of the labour of other, perhaps former genera- 
tions of labourers, has been stored up and be- 
queathed to us by their former owners. 

Mary : It seems indeed so. I cannot think at pre- 
sent of a single thing of any value that is not the pro- 
duce of labour, or capable of being improved by labour. 

Mr. Ashworth : It is certamly so. We all have 
our own property, or capital, as the merchants call 
it. The rich have a store laid up by the labour of 
a former period ; the poor have a spring, as it were, 
of daily renewed labour, which is equally valuable 
to them. This they exchange with us for money or 
other things, to enable them to feed and clothe 
themselves. It is their all — ^their only properly or 
capital ; and, as such, how careful ought we to be, 
on all occasions, to do nothing which shall diminish 
their little endowments, by either keeping them un- 
necessarily long out of work, or by making them 
wait long for their wages, or by refusing to give 
them a fair exchange for their only merchandize ! 
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